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sANKWOORD
Tljderu de voonbeneiding van d,Lt. pnoe(aclwi(t heb Lb de owi,abatte en
da.adwuLhej,Ljbe ateun gelznegen van toh,Ljhe meruen. Het iJ mijn oangename
taah om hen, bi! het. bedindigen vAn dit. pnoedtclwLdt, luntel,Lih te danlzen.
Pta6,On,Em. L, De Corvincb ben ib zeQtL uLlzenf.LVjb voon zLln be4elaL-
ding bij nLjn eesttte dtappen op hut ttudLe.twLoin van de nonLene nennfilo-
gle.
Pno(,0n. A. Coomant en 0n, C. He*p dnnb ih voort de duhund'Lge na.ad.-
gzvingen Lclderu het, onduczoelz en bi! [Lef, vuLbQl,aLen vqn hel. nsvuuenLpt,.
0,1. Ul. Deunemelt, Pru[.0tt. E. Geltael,tr 0rL. P. Huunn,0tu. R, Hwnan,
0,16. R, HuAt, Ottt. N. SmoL,0n. J. Shama, Drta. K. Soelnettt, Otu. A. Vanneu-
6&, 0n. G, Vttanhen sn Mevtt, G. Bi.aactwp ugorLen ateedt bene*d on ovuL oecoln-
gi.tche en tqstema.ti.tche pnobl.enu te d.buuaLdnw4 woahvoorL mLln opneehte
danlz.
Ib hon ate.edt nebenen op wi.tttebude teclmi,tche lL&Lp "te velde" van
dfuL. A. Bna.ecfunan, dfu, G, 0e Smel, dhlt. R. Vandefiraeghen, dhh. 0. Uon &vu-
bebe ; ht-ubi! wiL ib tevent alle nedewtbetu van de teetle nanLue b'Lologie
danlzen die nLjn adwezighaLd op zee tteed.t hebben goedgunah.t. en op een vootl-
tne66e,LLjbe naniut de nenalpden aan La,nd bnnch.tpn ; de benanning van de "Me'
chelen" en van de "Belglca't uJoa ht-utbl! tevzvtd ze& buwidwi2LLg, OlvL. A.
Bu.eclurott, dlul. 0, Van Gatubehe, Mevn. 01. hLltefinch, Mevt. R. Oe Boeveh,
Mzvtt. R. Van gntutche en Mevn. A, Van Bott, danh ib teveu vootl de techwL-
,sche a.tai-atenbLe bij de chemi.tcln ann(4au, de bepa,Ltng van de b.Lonattata
he,t nwlzen van dz ytnepanaten u dg d)uteel'te van de netvftoden
Dn. C, Heip en 0tu, R. Heruan ltebben ta,Udlbe nH.P. conptrtuLryoyurn-
ma'At' gemaaht.. DM, P. Meine heedt, mij de dnenpelvrteea voo,t he,t Lebencen-
tnum dpen ovetwLnnen en X,evetd.e oruri.tbane fui@ bi! hef. gebnuib van de velt-
tcluLllende pntgrlamta-'d aldnan lo.a, SPSS, Chutan, TwLupan zn OCA ; deze
Ins.ttte pabetten ziln gebnuifzah,Laah genaaht doon 0n. M. Huttql . 0p dfut. P.
CaAiuL lzon ih. ttzedl nehenen voorL ,Lel. oplnuen van "onvu'unclrte" pttobluen
bij hef. gebtuitz van de pnogaonnatt. Dtt. H. VLncx aehneed aornwLge Fottt'tott-
pno gn annn' t, 0n. 01, 0 eelnenen detunLne*de a,L de' O e.ano a eo LecLda',
Tqpe-ma,teni.a.ol van divehde toonten wud nL! bezongd od toegututt\d
doon : 0n. 0, Wone llrutitut diin Meuudotuclung, Btuturhavenl , 0n. G.
Bouchen $tation biologique, Roaco66l , PM6.On, E. GQiLent. (Truti.tturt voon
Oiuttzunde, Gu.tl, D,t. N. Gousrhou!-t Wudm nationol d'HiAtoine rafuittolle,
PilLiAl , 0n. P. Jetuen U,tanLne BiologLcal Labotu.tottA, He],tLttg/'nl , gn. ?.J.H.
Lanbthesd (Bhi,LUh Muaum, Londonl, 0,t. F. Rie.nsru (Iruti-furt diin Meutudon-
^cl'Lug, 
Bnemel.lnvuilt 0n. ?. Vi.tiQlh lLabotta,tpine deBiologle du Inveltt.'
bn1.a Maniru, Matuoillel .
0n. S. Geett lLabotutonLum voott lllnetwltgie, Pettwgna(Le en Mietwpe-
dologLel danb Lh voo,L de ana.tgae vwt de hle*[ttaotie van de udinenten.
Mevtt, R.-M. Se,ttvau en dhh. ll!.0euuuru hebbennel,veel zohg de te-
tzewLngen adgutUtht, en de dotntt a(gedntthti niin vod.ut,dhh R, Vincx vutzotqde
tevevw tnt:djhe [Lgunen, wosalvoort nlln opneehte danh.
0htl. F. Mtutehe da.nh Lb voon het, bQuug Wuwth.
Het. ondatzoeb weld ui.tgevoefu. gedeelfeLlib Ln he,t, hndat van een vsn'
ddnt. dlls a.tpitant bi! ll?f. N.F.0r.0. ll9?7-19tll wt olt aui,atent veihonden
aan de 0ieyut van Pta(,Ott. A, Coornnt (1982- l.
Voon de rcdi4e in(na^tttutdwn u wuthing Mi het, ondetuoeb bon een be-
rcep gedann wonden op bned'te.ten gelevUtd doon het, nPrwieht Zee" UqTl-
19751 en de't'Gzeonce),teeile 1ndettzoelu Aetiu 0cetnogtu.(Let' van het. tliniA'
tenLe voon We,teruclapabe[aLd 11976-1955) en heJ p@g,wtmd F.K.F.O. 2.9007,82
"Eco/ngt1 and SrytenatLu 06 Mwdne ln4ani.tnwtt vavr het, Nd&Lowl Fondt voon
W e.teru cltnppl-t L j b 0 ndettzo eh..
He.t petuoneel van het, Labotutonlur voon tlon(ologie en Syttenvt'Leh dut
OLetten hee(t. & Ln de voonbile ianu voo,L gezotqd dat het, Itbo zen tttth.le
'thui.6" ia geunh.den,,,.. En de vooA.tlunettd"e LntUUte vdn rnln {wnilie voo,L
he,t ondutzoeb rmohte van niln thuil een "tfuth.ie lnbotl .....
MLln neette donh gaat, naan nLln eeh.tgenoot l,latth voott de atuttt tilderu
o,Ite (a,ten van het, ondutzoeb i PLetuL wt Annebe lpbben mel, vee]- ongelult
wi-tgelzeben noanL de la.a,ilte blodzildut vwt 'trrsro't a boeh"
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SAMENVATT I NG
In dit proefschrlft wordt de nenatodengemeenschap van de ZutdeltJke
Bocht, van de Noordzee, bemonsterd tn 102 statLons tlJdens de periode van
1972 to|- t984, bestudeerd.
In totaal ziJn er 455 soorten gevonden dle behoren tot 159 genera en
37 fanilies.
Deze studie bestaat uit een ecologisch en ult een systematlsch gedeel-
te. In het ecologLsch gedeelte worden structurele parameters van de nemato-
dengemeenschappen besghreven en het gebrulk ervan !.n pollutie-effectstudLes
wordt onderzocht. De selzoenale fluctuaties van een gemeenschap Ln een sterk
gepollueerd statlon zlJn eveneens bestudeerd. In het systenatisch gedeelte
wordt een revisie van de Desuodorldae rrcorgesteld. Nieupe soorten van ande-
re familles ziJn beschreven en soorten van abundante genera zlJn nader onder-
zocht.
ECOLOGIE
Itet nultlspecLes patroon van de nernatodengereenschappen is onderzocht
door nlddel van sorterlngstechnieken (bvb. eray{urtLs dlsslnllarLteitsco€f-
ftci€nt) r I'WINSPAN classlficatle en DC]A-ordlnatle. Ogr basis van de nemato-
densoortensamenstelilng kbn de Zuldelijke Bocht van de Noordzee verdeeld
worden in zes grote gebleden :
1) De Belgische kust (rnet ultzondering van enkele stations langs de
westkust). Dit gebied ls gekenrerkt door fiJn-gentddeld zand met een hoog
percentage (45t) slib en organische koolstof (1.41) ; de dlepte bedraagt ge-
ntddeld 10 m. BelangrlJke sootten zlJn z AtcolaimtA sp. I, Oo"ptnnam' tenwL-
apluil,wn en Saba.tietub" puctdn.
2) Het gebied langs de Nederlandse kr:st en de BelgLsche $lestkust. Dit
gebied wordt gekennerkt door flJn-genlddeld zand net een kleLne hoeveeLheld
sltb 1< 5t) en grlnt (< 2t) ; de dlepte bedraagt gemtddeld 15 n. BelangrlJ-
ke soorren zlJn t Erwpltldpl t{cu,Lohoils,.tua, Panrc4aflwb,imu pentodon, P,@-
chturwdone,Ijt ofislutlt, R Lchteluin Lnazqualit en Saha.tte^i-a. celfiLet,
De zuldellJke open zee-zone kan verdeeld worden Ln twee gebleden :
3) De ruggen van de zandbanken (10-15 n diep) ; de bodem bestaat uit
gentddeld zand net een zeer laag sllbgehalte maar met een hoog percentage
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aan organische koolstof 1> 2t). BelangrtJke soorten zLin z BoflLAItiJttuA pa-
na(ri!,Lcnudatu,6, ilUmodotta SeJuil.zi, Leptonme,ILa aphanothQQQt en \ngx pUc-
deo-turs.
4) De geulen tussen de zandbanken (25-35 n diep) hebben een zeer grof
sediment (> 25t grint). BelangriJke soorten zijn : HqpodontolainU n.sp. t,
0nr1x pet[eelu.6, RlvLpt aruutt., Rhqnclwnua quemuL en Spilophone].?n piltador@'.
De EpsilonematLdae en de Draconematl-dae zijn eveneens karakteristiek
voor deze zuidelijke zone.
De noordelijke open zee-zone (t 30 n diep) is eveneens verdeeld ln twee
gebieden.
5) Een gebied gekennerkt door zuiver genLddeld zand met een laag grint
percentage (< 3t). BelangriJke soorten zi.jn : C[*onUpiLina, potaponLLel., C.
pQ],U.t!", DLclnonsdora etuilltto., Kalh,Lrw clnorwdona Intsnzewt en Xgola dttr'ca-
t!.
6) Een gebled gekennerkt door zuiver geniddeld zand net een hoger grint
percentage (> 3r). Belangrl.Jke soorten ziJn : Chtonnap'UUm patupontica, C.
rrel$-ta, Katrlz,Lnochlune.dotu. Lonenzewt, Molgola.inua tuJqo|rona en Neoclnonwdo-
ftl" nwyi.tr.
De sedimentsanenstelling en het gehalte aan chlorofyl a zljn de belang-
riJkste factoren die de soortensanenstelling van de nematodengeneenschapPen
bepalen.
De vier voedingstypes van de nernatoden zLJn als volgt versp:celd : se-
lectieve deposit-eters (type 1A) zJ-Jn bel-anrijker in de oPen zee-zone 
. 
(in
vergelljking met de kustzone) ; de geniddelde relatieve abundantie is echter
niet hoger dan 2Ot ; de omnlvore-predatoren (type 28) hebben een relatleve
abundantie dle varieert rond 20t over het gehele gebied (ultz. de Belgische
oostkust herbergt minder dan 2t omnivore-predatoren). De relatieve abundan-
tie van de epistratum-eters (qpe 2e) ls het hoogst in het oPen zeegebied
(tussen 30 en 52*), temlJl de niet-selectieve deposlt-eters (tn>e 18) tal-
rijker voorkomen in het kustgebted (tussen 40 en 93t).
De verspreidlng van de verschillende voedlngstlpes (en in het bijzonder
de epistratureters)wordt bepaald door de heterogenetitelt van het sedinent
en door het voorkornn van de macrobenthische deposit-eters.
De invloed van de sedl.nentsamenstelling op de verspreiding van de voe-
dingstlpes kan als volgt worden sarengevat !
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het aandeel van tlpe 1A is groter ln goed gesorteerd, zuiver zand i
het aantal van tlpe 18 daalt in grovere sedimenten maar ze komen zeer tal-
rijk voor in slibbige sedimenten met een hoog gehalte aan organische kool-
stof ;
het aandeel van type 2a neemt toe met de mediaan van de zandfractie en ver-
rnindert met een stlJgend gehalte aan slib en organlsche koolstof ;
het aandeel van type 2A neemt toe in zandige, goed gesorteerde sedimenten
met een laag gehalte aan organische koolstof.
Een. hoge,diversiteit ls 6€n van de belangrlJkste kenrnerken van een ne-
matodengemeenschap. De dLversiteit wordt bepaald op verschillende niveau's
van de gemeenschap : diversiteit op soortniveau van de totale gemeenschap,
van acht dominante fanities (Chronadoiidae, Comesomatidae, Clatholairntdae,
flesmodoridae, Microtalnidae, Oncholalnidae, Thoracostomopsi.dae en Xyalidae),
binnen de vier voedingstlpes, diversiteLt, op fanl-lieniveau en troflsche di-
versiteit van de totale gemeenschap.
Het open zeegebied is gekenrnerkt door nematodengemeenschappen met een
geliJkaardige dlversiteit ; het aantal soorten S bedraagt 30-35 soorten per
staal met Il' begrepen tussen 4.00-4.50 bits/lnd. De gemeenschappen van het
kustgebied zijn rnlnde:r divers (S= 7-22 en H'= 1.4-3.5 blts,/ind.) waarvan de
Belgtsche oostkust gekenmerkt wordt door gemeenschappen met een zeer lage di-
versiteit (g= 7, Hr= 1.4 bits/ind.) en melt een ultgesproken doninantle van
enkele soorten (Simpson index = 0.54) ; de diversiteit op soortniveau van de
acht onderzochte families is eveneens 1aa9.
De stations in het zuidelijk gedeelte van de Zuidelijke Bocht verschl-l-
Ien niet sterk in hun diversiteit op soortniveau van de totale gemeenschap,
doch zijn er significante verschillen vraargenounn in de dLversiteit op soort-
niveau binnen de Chromadoridael Clatholainidae, Ml.crolaimidae en Xyalidae.
De diversiteit van deze f:mi lles is hoger in de gebieden net het grofste de-
diment (i.e. de geulen tussen de zandbanken).
De tlilee gebieden Ln het noordeliJk gedeelte van de ZuLdeliJke Bocht
verschillen \roornamelijk ln de diversitelt op soortnj-veau van de Oncholalnl-
dae en de Xyalidae (beLde frm{ flgs hebben de hoogste diversiteit in het flJn-
ste sedinent) en in de evenness op soortniveau van de totale geneenschap.
In het totale open zeegebied (zuiden + noorden) stiJgt de diversiteit
van erk voedingstlpe ret de totare diversl'teit (belde oP soortniveau uLtge-
dg.lkt). De niet-selectieve deposlt-eters komen het talriJkst voor langs de
Belgische oostkr:st ; de dlversiteit op soortniveau van dit voedingstype is
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echter signiflcant lager langs de kust in vergellJking met de overige geble-
den.
In het noordellJk open zeegebied ztJn de nematodengeneenschaPPen van
een dunpingzone van TiO2-afval onderzocht. De lagere trofische dlverslteit
in dit gebied (in vergeliJking rnet nabtJ gelegen gebleden) Ls een trcgellJke
indicatie van pollutle-effecten.
De diversitelt op soortniveau van de totale gemeenschaP neemt toe als
het sedlnent grover wordt ; eenzelfde correlatle Ls gevonden net de diversi-
teit op soortniveau van de Chromadoridae, Clatholalnldae, Desmodoridae, Mlcro-
Iairnidae en Xyalidae ; de dLversitelt op faml.lienlveau en de troflsche diver-
siteit is op dezelfde wljze gecorreleerd met de eigenschappen van het sedl-
rnent. De Comesomatidae, Oncholalnldae en Thoracostorcpsldae (ln vergeliJ-
king met de viJf overlge faruiltes) hebben de laagste diversiteit op soortnl-
veau ln het ganse gebied.
Het verband tussen stabiliteit van het nLlleu (of verstorlng ervan) en
de stabiliteit en dlversltelt van de nenatodengeneenschapPen, kan door de
volgende factoren verkl-aard worden : habLtat heterogeniteit, beschikbaarheid
van voedsel, productlviteLt, denslteit en populatlegroelsnelheden. Een meer
heterogeen habltat, een verlaagde beschlkbaarheLd van voedsel, lage productl-
viteit, lagre denslteit en lage populatlegroel.snelheden ziJn een raogellJke
verkLaring \toor de hogere dlversLtett tn het open zeegebled. Tegenoverge-
stelde eigenschappen kr:nnen de lage diverslteit langs de Belglsche oostkust
verklaren (yoornamellJk toename van chlorofyl a en organf,sche koolstof).
De selzoenfluctuaties van de nematodengetreenschap van een sterk gepol-
lueerd station langs de Belglsche oostkust zLJn onderzocht aan de hand van
maandelljkse staalnanes van 1993 tot 1985. De gemlddelde densLtel-t van de
totale gemeenschap schomrnelde tussen 55 tnd. /1.0 cmz (februarL 1983) en 5610
Lnd,./10 cm2 (Juni 1985) . 32 soorten zLJn gevonden waarvan slechts vl'er soor-
ten een frekwentie hoger dan 50t hebben z Saba'tLd,La pwlelota (f= 1001),
Atenlainu sp. t, 0aptonena teruiupictil,wn en Melsl'tnhomoeuA n.sp. 1. Deze
soorten z1Jn niet-selectieve deposlt-eters (type 18). Oensiteit noch diver-
siteit vertoonden een constant seizoenaal patroon.
De selzoenale fLuctuaties van denslteit, leefttJdsverdellng en de jaar-
riJkse p/B werden bepaald voor Saba,LLuda pune-ta.ta, Daptonens teruiapieulun,
ITSCOLALnUU sp. 1 en voor de totale geneenschap. De Jaarlijkse p/A bedraagt
noor S. purldata tl.tz (1985) en 16.92 (1983) i voor O, tenui.tptcu&m za.s
(1985) en 31.9 (1983) i \roor AtcolnLnu'a sp. 111.5 (1985) en 14'8 (1983) en







voor pollutie-lrcnitoring doeleinden en de
van de ltaargenomen fluctuaties, zlJn kort be-
SYSTEMATIEK
Een fylogenetische analyse (Hennig, 7966) is ultgevoerd op de Desmodo-
ridae 6.2. ; hierbij werden de relaties tussen de verschillende genera nader
onderzocht en is een classificatie voorgesteld die de genealogische verwant-
schappen weergeeft.
Volgende kwalitatieve nethodes zIJn gebruikt om de evolutieve polari-
teit van de kenmerken te analysdren : de ontogenetische nethode, de ingroep-
analyse en de outgroep-analyse. Een flrlogenetisch verwantschapsschema is me-
de bepaald aan de hand van het Wagner algorttle (Kluge & Farris, 1969). Het
Wagner algoritne gaat uit van het principe dat de reest aanneenbare fyloge-
netlsche verwantschappen Ln een monofyletlsche groeP dl.e vemantschappen zlJn
die bekonen worden na het gerlngste aantal transformatl.es i m.a.vt. het algo-
ritne steunt op het princl-pe van de parslnonle.
Drie€ntwintig kenrerken van de DesmodorLdae 6..8. werden geanalyseerd en
geepgen : de algerene lLchaa[Eivonn, vorrn van de staart, cuticulal're ringeling,
kopkapsel, longitudinale'cuticulalre ornarentatle, Iaterale alae, poriden, lip
regio, cephale setae, subcephale setae, amfideale fovea, anfideale plaatt
rrcndholte, termLnale bulbus van de farlmx, gespl.erde buccal-e bulbus van de
farynx, ventrale klier, aantal testes, aantal ovarLa, structuur van de ova-
ria, aanwezigheid van & splcula, vorm van de spicula, reprodr:ktle en niLieu.
De 37 genera van de Desmodorldae (de sr:bgenera van gUnodonn, t'lelochla-
ilnd,ru. en Sp,inLni-L, worden tot het genusniveau verheven) zijn nader besproken
samen met de dr:ie femllies (tlicrolairnldae, Aponchiidae en llonoposthl'idae),
die als outgroep van de Desrmdoridae onderzocht werden.
De fyJ-ogenetische venrantschappen binnen de Desmodoridae zijn weerge-
geven in Fig. 44 (p.261 i verscheidene rcrfologische structuren vertonen
een parallelle evolutie binnen bepaalde taxa ttat de relatLe tussen de ver-
schillende taxa ntnder duidelijk naakt.
Er wordt een nieune classificatle rroor de Desnodoroidea, nu beschotnrd
a1s zustergroe.p van de Chromadoroidea, voorsesteld (Fiq.45, n.272). we on-
derscheiden zes farni lies in de Desmodoroidea :
1) de l,licrolainidae net vler subfanilies : Microlaiminae, Molgolatmi:nae'
Aponchiinae en Prodesrcdorinae
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2) de Stilbonenatidae : is een nonofyletisch taxon net 6€n subfanllie, de
Stilbonenatinae.
3) de Sprininiidae met twee subfamilles : SpiriniLnae en Pseudonchlnae.
4) de Desrp&ridae met drl.e subfanilles : Desmodorinae, RlchtersLinae en
Monopostttiinae .
5) de Epsilonenatidae is een nonofyLetisch ta:<on met drie subfamill,es : EP-
silonematinae, Glochinenatinae en Keratonematlnae.
6) de Draconematidae is een nonofyletlsch taxon met tree subfamllles : Dra-
conematinae en Prochaetosomatinae .
Verbeterde diagnoses worden voorgesteld voor de Stilbonernatidae, Spl-
riniidae en Desmodoridae en voor hun subfarnilies en genera.
Volgende classificatle wordt voorgesteld :
superfamilie DEs!,toDoRorDEA FllipJev, t932
Fam. Micnolairnldae De Coninck & Schuulmans Stekhoven, 1933
Subfan. MicnolaLnlnae lr!l.coLetzky' 1922
lponena Jensen, 1978
Bolbolsinu cobb, L92o
Ca,t omLotalg,itttul rJorenzen' 1976
%nelonena. cobb, l92O
Cnarsaotg.incta r.orenzen' I97 I
Mietulairus de Man, 1880
Subfan. Molgolaininae itensen, 1978
MoLgolaimr.6 Ditlevsen, t92t
Subfam. Aponchiinae Gerlach, 1953 n. rank
Aponehiun cobb, 1920
Sqnonena cobb, l92o
Subfan. Prodesmodorinae Lorenzen' 1981
PtudunPdoha. Mlcoletzky, t'923
Fan. Stilbonenatidae Chitwood, 1936 n. rank
Subfarn. Stilbonenatinae Chltrood, 1935
Ca.tanus cobbr l92o




Fam. Spiriniidae Chitwood, 1935
Sr:bfam. Spiriniinae Chl,twood, 1936
MaLrnnerg cobb, t92o
Br@dgL"a,tJtu& schuurmans stekhoven, 1931
Chtansdotapll6 Fillpjev, 1918
CfurorvapbvLltc FLltpJev, 19 18
VII-
)nqx coaa, 1891
Panndurpdota schuurmans stekhoven, 1950
Pahollele enilta Boucher, I9?5
PUupiruLa !{ieser & Hopper, L967
Polqaigna cobb, 1920
Pt eu.done,tachtuttsdp tu, Tlrm, t952
Sigrophotottuw HoE)e & Murphy, t972
SpinLnia. Gerlach, 1963
Snbfan. PseudonLnae Gerlach & R:lenann, L973
Pteudonehua cobb, t92o
Fam. Desnodoridae FilipJev, tg22





Ounodotg de Man, 1889
0unodorcilt cobb, 1933
EehLnodurpdonn BLome, L982
lle-taehtansdo tu ptttp J ev, 19 18
Me,taelvtotrsdotoidu rlnm, 196 1
lletadure d.ona sterhoven, 79 42
M,etoru1x chl,twood, 1936
Neow4x cobb, 1933
Pteu.do duna dotu Daday, 1889
St4go dunsdonn Boucher, 1975
Xetwdunp dota wteser, 1951
zoxonura cobb, r92o
Subfam. trLLchtersil,nae Krel-s, 1929
Wchfuttin stel.ner, 1916
Subfan. Monoposthl,lnae FLlipjev' t934




Fam. Epsllonenatidae Stelner, 7927
Sr:bfan. Epsilonenatinae Stelnerr t927
Anchepa.ilt trQJtg. steLner, 193 1
Ba.thgepti.Lo nuna. s teiner, 193 1
Eptiltnetn stelner, L927
Meteptiln h.Qttt stsLner, 1927
Leptepa,ilt nena c:.astr,g, 1 983
Puepai.t onuna, rotenzen, I97 3
Tniepti,bneftn Decraerer, L982
Snbfan. Glocinematinae Iorenzen' 1974
GLo e-lvLnenn r.orenzen, t97 4
lleta4lochinefiv, @urbault & Decraemer, 1986
Subfan. Keratonematinae @urbault & Decraerer, 1985
Kelaioneng ciourbautt & DGcra€ner, 1985.
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Fam. Dracematidae FtIlPJev, 1928
Snbfam. Dracanematlnae FlllpJev, t928
Orcengnol!.&{t AIIen & Noffslnger' t978
Omennema cobb, 1913gttaeltotuvter& Allen & Noffsinger, 1978
Paladtuunurt ALLen & NoffsLnger, 1978
Sr:bfan. Prochaetosomatlnae Allen & Noffslnger, t978
Aperwdnrtconefir- Allen & Noffslnger' 1978
Cqgnonetn Allen & Noffslnger, t978
onnelgalelur,6 Al}en & Noffsinger, t978
OtacogrcmU Allen & Noffslnger, 1978
Ota.elnncfuu AIIen & Noffsinger, 1978
No to chocJoaltto rmtLn-snithr 19 18
Pm chae.fu,ofia vtl@letztcy, t922
Volgende taxononlsche wlJzlglngen worden voorgesteld :
Stilbonenatidae
EuboftnLcluu cnntottttt't (cobb, 1894) conb.n.
syn. Latttu contgnfu'| cobb, 1894
EuboaLaLe.luu lappwL n.nov.
syn. E. pannai*L|eluU sensu HoSrper & cefalu, 1973
EubodttvLchtu Longu (cobb, 1894) comb.n.
syn. Loxu Inngu cobb, 1894
Eubottaiehu ruiun (cobb, 1920) conb.n.
syn. Laxoneru, maiwn cobb, r92o
Eubottlticluu teptentn'i.ow%a (cobb, 1914) conb.n.'
syn. Laxtu tepten'tninno"LLs cobb, r9t4
Lzptnneneiln aplwnothe@e Gerrach, 1950
syn. L. eino-tn' cobb, 1920 sensu Gerlach' 1964 syn'n'
' L. gnanu'Loaa Boucher, 1975 syn-n.
Spirtnlidae
Chtana.dotapSi't ellvalt. (GerLach' t9571 comb.n.
syn. lletachrcns'do,La' lMetachtonsdonal eltvata Gerlach, 1957
Chluno&initn pe'tfi-ta Gerlach, t'954
syn. C. nenaulnc Boucher, t975 syn-n.
1nqx noruiluaun (Gerlach, 1956) conb.n.
syn . gLgmoplw nnnena. np nA tiu6 cur (Ge r1ach, 1 956) EoPe & Murphy, 1 9.7 2
Slgwophona nonab.taun Gerlach, 1956
Petupilia Mni.aticaudoil' (rlm, 19621 conb.n.
syn. Sp'U,Lnio &ai.q*Lcndofn rlmm, t962
Desrcdoridae
Bolbonum Innqi'6do64 (irensen, 1985) conb'n'
syn. Clwni'tpiliw Long.tteto64 ilensen, 1985gunsdorullt. aJdd'Leaae (rngli.s, 1963) conb.n.
s'1n. 0elnodottn etdd.LQAaL TngLLs, 1953
Ourrcdonel.U atlwbpLat'Lutn (Jensen, 1985) comb'n'
syn. ileAwdons" (Oufiodo,al eultv'iapie&0{rfl 'Jensen, 19850umdonollt (,tl'UpLcrXtttt (r,orenzen, t9761 conb.n-
syn. Oe)rndona diillpieu.Lun r.orenzen, t976
-rx-
Oolnpdoneiln' hfuAu'ta (chitltood, 1936) comb.n.
syn. Oelmodotta l0unodonal liJAu'ta chitwood, 1936
Ounpdonella papiLlottonn (Murphy, 1962) conb.n.
syn. 0eAnodotu. (Ounodonal papilloatonn llurphy, 1962
Ounodonp,tll tangwtnen. (southern, 1914) conb.n.
s'yn. OeAnafunn (Ounodona'l dongtrtnea soutlrern, 1914
Oumodone,Ila tcfuil.zL (Gerlach, 1950) cornb.n.
syn. DeArodom (0unedonnl rcfutLzL Gerlach, 1950
Outodota%a tinwta (r.orenzen, t976) conb.n.
syn. 0eAmodottn (Dunodotrnl 6,Uu.a.ta rprenzen, 1975
Oumodonej,b wLuwL (Gerrach, 1963) conb.n.
syn. OeAnodona (Ounodonnl wiesenL Gerlach, 1963
Pteudpdelno donn bu.Lboaa (ilensen, 1985) conb.n.
syn. OeAvadona ktlbo64 ,Jensen, 1985
Ptando desnpdonn gotlbunovi (rilipjev, L946, conb.n.
syn. Oeatnodora gonbunovL Filtpjev, 1946
Pteudodunp dona p.ulelofta (Jensen, 1985) c.onb.n.
syn. Oe)rodotta pwrclo.ta .Tensen, 1985
La.l-onens" nvldivosui-t (Gerrach, 1963) conb.n.
syn. OeAmodoftt (Dunodorcl no"t-divenai.6 Ger:rach, 1963
Tolonem rctel[(Leruil (r,uc a De conl.nck, 1959) comb.n.
syn. Oearwdottn l0Umodotul rcaco$(Leml.6 luc & De coninck, 1959
VerscSillende soorten van de Desmodoroldea ziJn beschreven waaronder
14 niegwe soorten en 16 gekende soorten, afkonstlg van de Zuldelijke Bocht




Bolbolahnu dentnilu, BoLboLahMA tauttwtctu, Calortotulainau
n.sp. 1.
Molgolairninae
l'lolgotnLmuA tngo|t@tta, MoLgolnimrtr n.sp. 1.
Stilbonenatidae
Euboatn'Lclua n.sp'. !, Leptone:wlla qhonotheere-
Spiriniidae
Spiriniinae
Ctuo nado ta pt i-t q udnib ulba, Clw naa p inLne 
. 
p ar'Lqpo 4.tien, C Ino nw'
dpinLna pell).ta, Cl*ona'tpi.nin4 n.sp. t, Chrtnsapit*na l:sP- 2,
1'nqx putdee:f,,a, Pe,rupiltin n.sp. t, Petupil'La n.sp. z, SLgnaplw'





Acnntlwphnngnx n.sp. t, Bolbonufio n.sp. t, Oet'nod1na. n.sp. I,
-x-
O uno do ne,(ts, cep hnltta, O u na do rLQIJt" t anguinea, O eA np do nella
tcfu*zL, Ounodoullt. n.sp. t, Paeudochtwnsdou quttiiearilh-




Veertien nleuwe soorten, waanzan vijf Chromadorida-species, acht Monhys-
terida-specles en €6n soort van de TrefusLl-da zJ.Jn eneneens beschreven. De
soorten van de doninant-e genera NeOehtCIngdoru'(4 spp.) , Oaptonegg, (13 spp.),
GowLoncluu (3 spp.'t, Rlu;lnclwneme (g spp.) , Xqala (2 spp.) en SabaiienLa tS
spp.) zljn nader onderzocht.





Hupodontolnhu ttdelopta4a (steinerr r92tl conb.n.
syn. Neoehtunsdona 
.tnLclwplwna. (Stelner, l92Il Ger1ach, 1951
Spilipheln tliclwplo,ttd' steiner, t92t
Hqpodontnla'Lnu n.sp. 1
Neo eJtlunalo tu, runLta, rJorenzen, L97 2




Goni-onehu cumbtuevuli genwell' 1981




Me-tdlLnlwnv etJa n. sp. t
Atcolaiws n.sp. 1
Safu*Luia ce,[-Lte! southezt, 1914
syn. S. MnLgola r,orenzen, 1972 syn'n.
Sabatienld. punelnta (Krels, L924)
syn. S. nontgtlewL (Ditlevsen, l921l syn.n.
S. bttzviseta (s. stekhoven, 1935) syn.n.







Rhohdocona, oilvricona cobb, r92o




De lntraspeci fleke varl abl 11 tel. t van Neo eh,rwngdg nn rwfi.tn' Iprenzen,
tg72, Sthati*i.q puotata (Krels, t9241 en Sabatiwin cotti@ soutlrern, 1914
ls l-n detail onderzocht.
Tenslotte werden voor alLe aangetrcffen soorten in de zut&ltjke Bocht
van de Noorzee rerspreidlngskaarten opgesteld.
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Free-Iiving marine nematodes are botton-Iiving organLsms which occur
in a wide range of habitats, often nunbering millions p"t m2 ; they are
small lrorrns (rcstly between 1 and 2 nm long) and structurally rather slmple ;
they are ttre rcst abr.urdant animals (mean dorni nance approxlnates 90t) of the
neiobenthos.
Ttre neiobenthos coryrises snall organisms, nainly netazoans, which are
separated from the larger macrobenthos either on a methodological basis
(i.e. alL anlnals passing a I rrn or a 0.5 m sieye) or a taxonomlc basis
(i.e. parLicular animal groups such as Nematoda, llaryacticoida, Turbellaria,
Gastrotricha, Kinorhyncha, Tardigrada, Foraminifera etc. whlch consist ex-
clusively or mainly of small species living in sediments).
Meiobenthos cnomprises one of the most numerous groups of organisms in
Ilttoral and sublittoral soft-bottom comunities. In spite of their large
numbers and ublquitous presence in marine sediments, Iittle is known about
tle factors controlling abundance and dLstrlbution of the meLobenthos. Ger-
lach (l97t) postulated that neiofauna nay be five tLmes rcre inportant ener-
getJ-cally than macrofatrna in benthl-c systems dr:e to ttrelr snall size and
hlgher turnover rates. However, the trophic role of the neiofauna Ls not
well established. Sone studies have suggested ttrat reiofauna is food for
higher trophic levels (Sibert et. &. , 1977), Yet other studies pretend
that meiofarxra acts prinarily in nutrient regeneration (Tenore
et, ol., L977). CoulL & BeLl (1979) have suggested that the specific role
of the rnelofauna may vary according to habitat. In muds, meiofauna is res-
tricted to surface layers and is probably available as food, while in sands
the meiofauna lives at greater deptlrs and is not grazed rpon. Some theorles
of neiofauna control- have focused on intrameiofaunal predation (Mclntyre,
t97I ; Mclntyre & Murison, 1973 ; Heip & Srcl , t9751 or physical factors
(Coull , 1.969 ; Hulings & cray, t976). More recent studies lndicate that
oeiofar.na-macrofauna associations must be evaluated Ln benthic systens (e.9.
BeII, 1980). Although the neiofauna seems to share many ecological proper-
ties wLttr the macrofauna, processes operate on a much snaller and shorter
tIre scale wittrin the reiofauna (e.9. War*rick, 1984).
Despite thelr basically uniform norphology, nenatodes occupy very
different tnophic positions withLn ttre reiobenthos. The diversity ln feeding
is reflected ln species diversity. The number of nenatode species in most
-2-
sites is much higher than that of any other hlgher metazoan ta:(on (Platt &
Vlanrick, 1980). In all, about 4000 species of free-Ij-vLng marine nematodes,
belonging to sore 450 genera have been described to date.
Until about 1950, the knowledge of free-Iiving marine nematodes from
European waters is restricted to thelr taxonomy.
Taxonomic work in and around the North sea started at ttre end of the
l9th century. The pioneer in North Sea nematode research, Bastlan (1865),
described several new species frorn the Falnouth regl-on (Cornwa1L, U.K.).
l,lost of ttpse species are now found in the sr:b- and intertidal regions of
the North Sea. Nearly one hundred years later, Wieser (1951-1952) studied
ttre free-living nematodes from the Plymouth area. Today, British coasts are
intensiyely studied bryr Coles (1965- ), ilayasree 0976- )' Lanbshead (t979-
), tloore (t971- ), Platt ng?3- ), !{amlck (1969- ) and zhang(1983- ).
The rrish c€ast has been lnvesttgated by Southern (1914). The NontegLan
coasts, especially the fJords, have been studied by Allg€n (1925-L960). Many
of Lhe specLes descrlbed by AI1g6n, have not been forurd Ln other North Sea
regions. The German c€asts (German Btght and Kiel Bay) have been studi'ed bry
Schulz (1931-1938), Schneider (1939), Gerlach (1949- ), R:lemann (1966- ),
Lorenzen (1966- ), Blore (L974- ) and Benwell (1981- ). The southern part
of tlre Dutch and Belgian ceast y6s s;amlned by Cle Man (t876-1928), Schuur-
mans-Stekhoven Og2g-t954'), Adam (1931-1935), E Conlnck (1936- ), Bresslau
(1940) , Decraemer (7974- ), ilensen (1976- 1 and by Vincx (1981- ). The
Wadden Sea is investlgated by Bouman (1983- ). The French Channel coast
was exanLned by Kreis (Lg2gl, de Man (1889-1893), Vttietlo (1967- ), Bou-
cher (1975- ), Decraerer (L979- ), Luc &De Conlnck (1959) andGourbault
( 1981- ) .
Taxonomtc research on marine nenatodes started tn the lntertidal zone
as t6ls enviroilEnt l,s sanpled lrcre eas{Iy than t}re subttdal region. The
study of the nematodes from the subltttotal area of the Souttrer?n Blght of
the Nortlr Sea ls the atm of thts studlz.
Ecologlcal research lnvolving neuatodes was restricted at flrst to
treating nenatodes as a single taxononic unit of ttre nelofar:na, also cons:l-
dered to be a fr:nctional unit. Honever, differences may be as large between
ferni lies of marine nenatodes as they are betrreen orders in macrobenthic
groups.
Ecological work of sublittoral nematode comrrunities (at the specles
or genus leveL) in and near to ttre Norttr Sea is limtted to less ttran ten
-3-
studles : British coast (Wanrvick & Buchanan , 1970, L97t r $lard' 1973, 1,975) 
'
French coast (Boucher, 1980 ; Gourbault, 1981) and German Blght (Lorenzen,
1974 i Juario, 1975).
The study of the benthos in ttre Southern Bight of ttre North Sea started
in 1971 with the "Mathematical Model of thq North Sea" and was continued
from 1976 on with the "Concerted Actions in Oceanography". The study of the
macrobenthos and the harpacticoid copepods was started by Govaere 8.t d2.
(1980) i vanosmaeL et eL. (L982) and !{Lllens 8A, d,L. (1982a, b) described the
benthic comrnunities of a sublittoral- sandbank in the southern Part of the
study area. Some of ttre data on nematodes were already published in Ileip €,t
oL. (t979), vincx (1981), vincx 81. ol. (L982) 7 Heip e.t a.L. (1983), Vincx
(1983) and Herman Qt a'L. (1985).
The investigations of the North Sea perforned by the Marine Biology
Section are directed mostly towards the measurement of structural parameters
of populations and conmunity organizationr such as density, biomass and di-
versity.
This work consists of two main parts : 1) ecology : descrJ-ption of
some structural parareters of the nematode conmunities in ttre Southern Bight
of ttre North Sea and their use in pollutlon nonitoring studies ; seasonal
fluctuation of a nenatode conmunity from a highly polluted coastal station ;
2) systematics : revision of the Desnodoridae ; systematic study of the nost
abundant nematode specles and descriptton of the new species.
The ecological work concentrates on the description of characteristic
species-assemblages of the nematodes within the area and their correlation
with environnental parameters ; the diversity of the nematode comunity is
thoroughly examined. A base-Iine study for the marine nematodes from the
Southern Bight of ttre North sea is provided r the possible use of the structu-
ral parameters (e.g. dlversity in this case) in ecological nonLtoring is
discussed. It is suggested ttrat nematodes night be useful indicators of
environmental contarnlnation or pollution. llhe general reasons why nemato-
des should prove ideal candidates for pollutlon studies have been reviewed
in detail by Ferris & Ferris (t979); Help (1980) and Platt & WarnlLcl< (1980).
The essentir.al points are : canservative reproductive strategry makJ.ng popula-
tions stable so that any changes can more easily be related to pollution ;
short generation times enabting rapid response ; ubiquitous t easy to col-
lect and to preserve, only small samples €rre necessary. There are two as-
pects of total conmrrrity ecology one might consider : Processes and patterns.
-4-
prpcesses include rate fr:nctions such as resplration, reproductlon, recolo-
nization and so on. Patterns reflect structural properties such as the
species present, their abundance and dlstribution. Slnce Patterns are on
the whole easier both to coqrrehend and to reasure, lt seemed approprLate to
examine ttren first for their biorcnitoring potential-.
Ecologlcal research ls only possible on the basls of a sound ta:<ononlc
knowledge of the specles present wittrin the ecosystem. In order to allow
coryarison of ttre nematode conrrunl-ties of tlre Soutltern Bl-ght of the North
Sea wlt| those of adJacent areas and other reglons, specles have to be des-
cribed ln an accurate way. In many ecological and taxonomical papersl newly
discovered specles are described on materlal present ln one locallty (at
least for sore genera) and few lf any attention ls pald to the intraspeclfic
varl-atlon. Ttrerefore, the Lntraspecific variatLon Ln rcrphological charac-
ters of sore abundant specles is dLscussed.
The Desnodoridae 6,I-, axe an l4rortant faml.ly ln the subllttoral sandy
sedinents of mst subttdal and tidal areas ; ttrey are eEpectally abundant ln
tlrc open €rea area of the .Southern Blght of ttre North Sea r they occt4ly a
variety of trophic nLches wittrin the ecosystem : eplgrowttr-feeders as well
as predators,/omni\rores and deposlt-feeders belonging to thls fanily are verlt
important wittrin ttre area. Because I found many sPecies belonging to thls
fanily and because a lot of these specles need to be redescribed, I declded
to revise ttre fanily and f also tried to clarJ.fy ttre phylogenetic relation-






I. DESCRIPTION OF TIIE STUDY AREA
1. General asPects
The North Sea is a shallow border sea of the Atlantic Ocean. Mainly
based on water depth, the North Sea is divided in three maln parts : the
Southern North Sea (soutlr of the Dogger Sank) r the Central North Sea (north
of the Dogger Bank to about 100 n depttr) and the Nortlrern North Sea (about
100-200 n depth).
The water depttr ts 30 m on ttre average ; between the Dogger Bank and
the Gernan Bightr ttre depth ts 50 m i above the west s|de of the Dogger
Bank, only 19 m of water Ls present ; nortlr of the Dogger Bank' the depttt
increases very rapidly tiII 80 to 100 n (naxlnal 700 m Ln ttre Skagerrak)
(rtg. 1) . (see p. 6).
water masses of ttre North sea are illustrated in nigs 2a-b. (see p. 71.
The najor inflows to ttre North Sea consist of AtlantLc water of htgh
salinity entering from ttre north (between the Shetlands and Nonay ('Nortlt
Atranticr)) and from ttre south via tlre straits of Dover (rchannelr) ; the
northerly inflow is ttre greater source of Atlantic water. l{ater of lower
salinity enters from ttre Baltic outflow (rskagerrakr) into the North Sea.
These three inflows provide the three prinary water mass t1pes, but five
secondary water masses are derived from ttrem and from the run-off fron the
land masses. These are called rSc'ottish Coastal', 'English Coastalr,
rContinental Coastalr, 'Northern North Sear and 'Central North Sear ; these
water masses extend from surface to botton. The mean dlfference in cover-
age between seasons is that during sulmer, Northern North Sea water ls
found over an area extendLng much further to the west' occr4rying part of
the area covered in winter by the North Atlantlc water mass (Fig. 2b).
This indlcates that the major inflow of North Atlantic water takes place
during autr:mn and winter rcnths, i.e. frcm September to February.
Of the three prinary water masses the North Atlantic and Channel
tlpes also extend general-Iy frcn surface to bottom, but the Skagerrak tlpe
overlies rilater of North Atlantic origin in tlrc deep-channel arotrtd the
south-western coast of Nontay (HiJ-l, E. 1973).
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The Southern North Sea, south of 54oN, ttte German Bight and waters
over the Dogger Bank, are homohallne and honrcthermal all the year round,
as are the coastal waters. The Central and Northern North Sea are the:rmal-
ly stratifled in sururnr. Low salintty water from the Baltic causes haline
stratiflcation most of the year, with pronounced salinity and teryerature
change in the surface laYer.
The Southern Bight of the Southern North Sea (fron now on called
'southern Bight') has been studied in a nultidisciplinary research proJect
'projekt Zee' s,r4>ported by ttre Belgian Ministry of Scientific Poltcy from
1971 till 1975 ; mathematicians, physicists, chenists, geologists, blolo-
gists and others exanined different coryonents of the water nass and sea
bottom.
A sarryling grid was sl4)erirryosed on the area delineated to the south
by 51o05'20't and to the north W 52136r30"N, to the east by the Belgian
and Dutch border and to the west by a border extending 60 kn frorn the
Belgian coast in the south to 105 km from the Dutch coast in the north.
The marine biological section of our lab was lnvolved In the research
of the biological benthic coryonents ; dlfferent structuraL aspects of the
macrobenthic and reiobenthic (mainly harpactlcoid coepods) comtunltles were
examlned and described in Projekt Zee, Volune 7 ry Van Dame & Heip (t977)
and by covaere et aL. (1980).
tater proJects (fron 1977 onl were initl.ated to nonitor in more
detail the sublittoral area of the Belgian coast along which a
gradient of both sedimentologlcal and biological features is studied. This
rnonitoring program is still going on and Ls support'ed by the Belgian
Minlstry of public Health (Managenent Tean Mathernatical !4ode1 of the North
sea) and of scientific Po11q7 (concerted Actlons oceanography).
Material from more open sea areas were also sanpled nore recently
with a special effort on the Sand Banks off the Belgian and Dutch Coast.
Dutch proJects supply lnterestlng benthic saryIing programs too,
especially frorn the northern part of the Southern Bight.
More details of it will be given later.
2. Sediment distribution in the Southern Bight of the North Sea
Because it is well known that the distribution of benthic organisms
is very much dete::nined by sedl-ment caryosition, a brief synopsis of the
-9-
sediment distribution and current systens in ttre Southern North Sea is ln
place.
The surface sedinents of ttre North Sea are chlefly of tlolocene age
and only a few meters ttrick covering sedlments and a surface rellef nalnly
forrned durlng the Pleistoc€ne. The North Sea basin itself is much older,
dating from the late Paleoz.otc. A thick sequenc€ of sediments has been
deposited since : in the Central Norttr Sea, the Tertiary and Quaternary
sediments alone have a thickness exceeding 3500 n (Veenstra, 1970). The
total thickness of the recent sands in the Southern Blght ranges from more
tlran 10 m in the South to less tlran 1 n off Texel (OeIe, t97t) .
The sedinents that form the present Norttr Sea floor can be convenient-
ly snbdivtded Lnto gravels, sand and mtrd. Gullentops eJ aL 0977)
described the geologJ.cal characteristics of the sedlnents ln the Soutfiern
Bisht (rr9. 3) (see p.10).
The tidal current system, deternined by the funnel-shaped Channel,
organizes the sedinentation Ln the Southern Bight. The currents are Pa-
rallel with the Belgian ooast with a decreasing velocitlz to ttre North.
These currents distribute the sedinents Ln the area and maintain its topo-
graphy.
In ttre Southern Norttr Sea, the surface currents have speeds of the
order of 10-25 cq/sec and bottom currents have a sinilar pattern but lower
speeds, of the order of 2 m/sec (Lee, 1970).
The Souttrern BLght is provided with Atlantic water flowing north-
east fron the Straits of Dover across the eastern half of the Southern
Norttr Sea towards the Skagerrak, where it mixes wlth Baltlc water and
flows out of the North Sea along the Nomegian coast towards the NomegLan
sea (Bohnecke, 1922 arfi, HtlI H., 1973a).
After all ttre frequency tidal oscillations have been talcen out' a
residual current system is left which ls not directly lnfluenc'ed by local
wind.s. Superlryosed on this residual current system there is a wlnd drift
current system, caused by ttre stress of the local wind systen on the sur-
face waters, which is rcst marked at the surface skin, and decreases fair-
Iy rapid"ly wittt depth.
The bottom cutrent residuals (after Ramster, 1965) are shown in Fig.
4 (see p.11).
-l0-
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Fig. 4. Bottom current residuals in the North Sea
(after Ranster' 1965).
More lnformation on the current systens in ttre North Sea can be found
in Goldberg (ed.) (1973).
The residual currents from the Channel and from the river Scheldt come
together before the Belgian coasti the resultant of the tldal actLvity is
directed to the c-oast. T'he rdater mass before the coast is catched between
these currents which transport a lot of sedlrent too. In that way sedi-
ments accumulates before the coast (Bastln, 1'974) .
The south of the area is char.acterlzed by several sand banks (and
channels in between) because of the very hlgh current velocitles ln the
area. In the channels, the velocity is highest and only large partlcles
such as stones, @arse sand, gravel and shell fragrrents are left. Part of
the sand !s suspended in the channels and deposited on the tops of the









the glacial ages, sand and gravel was transPorted by the land
rivers from nearby land to the North sea basin. In recent
few material is transported fron land to sea (except mud).
occurs in ttre Norttr Sea ln Localized areas. In the SouthernGraveI
Bight, gravel is most abundant in the south-western part ; the channels
between several sand banks are very rlch ln gravel (up to 100t). These
gravels are residual deposits fron tertiary orJ.qin. llo sedimentation of
fine naterial is possible in these channels because water currents are too
hiSh.
The northern part of the area has a botton where the decreasing
current velocities are in equilibriun wlttr the decreasLng grain slze of
the sand. The topography is characterf{a by large sand waves and sand
ribbons. Sand banks, sand rlbbons, and sand waves are bed forns whose
presence indicates the Lryortance of sand nobility, and whose shape and
orientation Lndicate the transport direction. In the Southern Bight, the
sands are deposited as large sand waves and long elongated sand banks. Sand
traves occrJpy the central part of the Southern Blght at depths of nore than
20 rn. They are gp to 10 n high and usually 200-500 m long. lltrelr crests
strlke roughly NW-SE which is about pezpendicular to the dlrection of the
strongest ebb- and flood-cr:rrents. Betveen Holland and England their
steeper slope faces north or they are sfnmetrical ; between Belgium and
Eng]-andtheyalsopartlyfacesouth.Theas]rmetryofttresandwavegsug-
gests that they are rcving Ln the dLrection of the steepest slope'
Horizontal nigration of sand waves and changes in the height of sand
banks and sand staves are well known (ref. tn Stride, 1973). VerticaL
changes of lp to 2 m were detected, with lowering of the crests being as-
sociated wittr periods of storm wave activity, while bullding of the crests
by the tidal currents took place durlng periods of calm seas (Temindt,
tgTt). Displacements of sand rilaves 4 to 6 n hlgh ln water depths of up to
15 m were described in the German Blght (Samu, 1958) . Off the Dutch coast
this migration is very slow : repeated surveying during a number of suc-
cessive years did not indicate a displacement larger ttran 60 n, i'e' larger
ttran the error in positioning (Langeraar, 1966 t Terwindt, t97L). lfinkel-
rclen (1969) on the base of grain shape studies, suggested that the sand
waves were fomed when sea level was somewhat lower than now and tidal cur-
rents were stronger.
Mud is brought into the North Sea nainly by rivers and through the
Channel in tlre order of 5-10x106 tott/year (Veenstra, 1970 t Mc€ave' 1973).
- 
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Near the BeIEian coast sed.imentatlon of nud is influenced tryr features of the
incoming water from the rlvers. Near the nouth of the l,Jzer, shell frag-
ments as well as carbon content increase.
At the nouth of the Rhine and Meuse, the high current veloclty suc-
ceeds in moving away the main part of the nud.
However, the anount of mud trapped ln estuaries is a variable pro-
portion of the mud srpplied to them. In some cases there is obviously out-
flow of nud (e.9. Rhine), but in othercases very little or even none may
escape (e.g. Scheldt). Della Faille (1961) and de croot (1964, t9661
show that the deposits in the outer part of the $lestern ScheLdt (up to the
rBocht van Bathr ) are of marine origin while those in the inner part are of
fluvial origin (cf. McCave, 1973).
Bastin (t974) discussed the origin of the mud sediments before the
Belgian coast and the mouth of the Western Scheldt. In thls area, mud se-
dimentates although there is high hydrodynemtcal stress. fhe current pat-
tern before the east coast causes the sedimentatLon of nud.
l{ith stom and spring-ttde, marine mud nigrates upstrearn the Scheldt
(the heavier sea-water at tie bottom of the estuaty is more active in sedi-
ment transport than the river itself).
On the @ntrary, rnud is transported fron the Scheldt into the sea in
some periods ; however, this nud is nalnly of uarine ortgin but it may be
'enriched'' with pollutants f:rom the Sche1dt.
The deeper botton layers of the west coast are also rich in much and
a big part of the nud from tJ:e east coast nay originate from the west coast
too. This neans that the origin of the mud area along the east coast is
still a matter of debate.
llrcre information on the general aspects of the sediments characterLs-
tics of the Southern Bight of the North Sea are found in Goldberg (ed.)
(1973), Bast:ln (1974), Gullentops et. aL. (t977), Eisma (1980)and schutten-
hein (1980).
Generally, ttre Belqian coastal zone is an ecosystem, defined on a
hydrological basis. The zone is doninated by the residual current entering
from the Channel and directed to the North-East. The presence of the
Scheldt estuary seens to induce a g.yre ln front of the Belgian coast, where
the freshwater from the Scheldt resides for some time (Nihoul & Ronday,
1975). On the base of this general, circulatlon pattern, the aelgian coastal
zone (cf. dotted area in Ftg. 5) (see p.14) is defined as the region in
front of zeeland and Belgirrm linited by a current velocity of 200.103xn3/r.
-14-
Fig. 5. Current velocity (103.n3/s ) in the Southern Btght of the North
Sea (after Bouquegneau e,t aL., 1985).
Ttrls zone extends to about 40 kn offshore over an area of 5730 km2, has a
mean depth of 15 m and is strongly Lnfluenced bry terrestrLal lnputs from
the Scheldt, the derlvatlon channel of the Lys and the river l,Jzer. Salinity
is generally less than 330/6o. Turbtdity is generally high' with rnean
values above 5 d I and max of tS nglL (Moens, 1974).
3. Descriptlon of the statLons
A) 9s3g3l-gl:!r1!eges
The nematode comunitLes fron 102 stations in the Southern Blght
saq>Ied between 1972 till 1984 Are examined in this study.
Table I (see p. t5-17) sr:mmarizes the code-nanes of the stations and
the dates from whlch saryIes were exanlned. The posJ.tion of the stations
are flgured in Fig. 6 (see p.17) ; the coordlnates are given tn Table 2
(see p. 37-38).
56 statlons vrere collected during 1971,-1975 wLthln the framework
of the rprcjekt Zeer (all stations wlth prefLx '!{r ln Tables I a 2). In that
periodl a basic survey of the Southern Btght was carrLed out and t'}te statlons
were chosen followLng a reguLar grtd proposed and used by the Lnterdiscl-
15-














































































































ilan 3rd 72 r ilun 26th 72
Jan 3rd 72 ; .Iul 3td 72 i
Jan 4t-}r 72
ilan 31th 71
Jan 10th 72 ; ilun 30th 72
ilan 10th 72 i iIuL 7tlr 72
Jan Ttlt 72 ; .IuI 7th 72 i
Jan 7t-}r 72 ; ilul 10th 72
ilan l4th 72 ; .fuL ltt,}r 72
iIuI l Lttr 72 ; Oct t3b}r 72
sep 26th 73
iIuI 13th 72 ; Sep 26t}: 73
Sep 14th 72 t May 2nd 73
ilul 12th 72 ; Oct tg|-t. 72
JttL t2Eh 72 ; Oct 4th 73
ilan 13th 72 r ilun 29Eh 72
Jan t2En. 72 ; ,Iul 5t,}r 72
Jan t2|-}r 72 ; ilul 6t,h 72
ilan t2Eh 72 ; ilul sth. 72
Jan l It}r 72 ; .ful st-}r 72
ilan 13th 72 ; Jun 29ttr 72
.Ian 5th 72 ; ilun 28t}r 72
ifan 5th 72 r ilrxl 28tll 72
ilan 5th 72 r iltrrt 27t,}r 72
Jan 5th 72 ;' ilr:n 2'7t)r 72
Sep 28t,}: 72 , Apr t4t,}r 72
Apr 14th 72 r sep LAEh 72
Sep 13th 72
Sep 7th 72





Feb 12th 72 ; ilul 9th 75
Aug 29t,t: 72 ; Feb 27tA 72
May t?t'h 72
















, Sep 6t,b 72
Oct- t2t)r,72
; Sept 24E}r 73
; Oct 10th 72
Oct 9th 72
; Oct 19th 72
; oct tgtl: 72
; Jul |3t-t: 72
; Feb 7th 75
r Sep 27th 72
, Sep 26ilr 72
; Oct 18th 72
; Oct tTXh 72
; oct ITEh 72
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Apr 18th 72 ; Sep 28$r 72
Apr 18th 72 I SeP 27th 72
sep 27t.}r 72
itun 10th 77 ; APr 12th 78
ilun 9th 77
Aug 29ttr 72 ; ilun lOttt 77 I Apr l2ttt 78
Apr 12th 78 i ilnn 20th 78 t SeP 4th 78 i
Apr 25th 79
ilur 9th 76 i Jr:n gfir 77 t ilan 9th 78 ;
Apr 12th 78 ; ilun 20th 78
ilrlr 20th 78
itul 8th 76
alun 8th 77 ; APr 13th 78
ilul 5ttr 76 ; APr 13th 78
ilul Sth 76
ilun Sttr 77 I Apr 13th 78
Apr 13th 78
ilul 8th 75 ; ilrrn 8th 77 i Mar ? 78 ,
. Apr ? 78 t itun ? 78 ; Dec ? 78,
Apr ? 79 ; ilun ? 79 t SeP ? 79:'
ilan 24th 83 ; Feb 8th 83 I t{ar 9tJt
83 i Apr 21st 83 I MaY 18th 83 I ilun
l5t!t 83 ; .Tul 13th 83 ; SeP 22nd 83i
Oct 26th 83 ; Nov 8th 83 I Dec l3ttt
83
ilrrn 9th 7? ; ilun 20th 78 i iltu ? 82 i
Nov ? 82 ; APr ? 83 I dlun ? 83:,
Sep ? 83
ilun 10th 77 ; APr 12ttr 78
ilun gtlr 7? r D€c 6th 78 I Apr l4ttt 78 I
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Flg. 5. Posl,tlon of thc saqrllng rtatlont.
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plinary project. Most of the stations were saryled Ln 1972 Q A 3 tLnes)
and in the other years rather on an irregular basis. since different sea-
sons were san4rled only in 1972 for nost stations, I decided to examine aII
the saryles of t972 i.n order to get a survey of species occurrence over the
whole area.
From 19?6 on, 16 new statlons were saryled and exErmLned on a
seasonal basis (stations 10061 to 11315 in Table 1 and Fig. 5).
In Septenber 1978, the neiofauna of the Kwintebank (stations with
prefix rSB, ) was exanlned (see VlilLens et dL. , t982a & b) .
In ilune 1984 ttre meiofar:na of the stations with prefix rH' was
analysed (see Table 2 and Fig. 6). fron botlr last stations gror4>s, I have
examined the nenatodes.
s) Tssg:3l-v3r13!193
Station 11960 was saqrled on a rcnth'ly basis from January 1983 to
November 1985 (cf. Fig- 6).
I I . SAI'|PLING Ii{ETEODS
The neiofalrna saq)les collected from 1'971-1975 were taken by sub-
saq>Iing a 0.1 t2 van Veen grab.
In the first tvJo years, the content of the grab was collected in a
bucket and fixed ltith cold fornalln to a final concentration of 4t' The
sediment \rolllme in tlre bucket was determlned. Subsaq>Ies were taken out
of the buclcet by Pushing two to five plastic cores, covering a surface area
ranging from 7.0 cm2 to 18.4 cm? (dlfferent cores were used tn dl'ffenent
periods). A cpnversion from surface bucket to surface seabottom ls per-
formed, taking into acaor:nt followLng factors :
$= WxnSs
where S = surfae seabottom
W= surface Van Veen grab
n = number of subsa4>les
Ss= surface subsaryrle (out of bucket)
B = surface bucket
One hr:ndred nematodes were identlfied
saq>Ie.
to species Level from each
- 
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Fron 1974 on, the sr:bsaq>les were taken directly out of the Van Veen
grab by pushing the plastic cores through a srna1l hatch in the upper side
of the grab into the collected sediment to a depth of ninlmum 10 cn.
Fron April 1979 on, a nodifLed Reineck-boxcorer (surface 170 cn2) (Far-
ris & Crezee, tg75, was used. Four subsamples were taken from each Reineck-
box. Trvo replicates for meiofauna were fLxed with warm fornalin (70oC) to
a final concentration of 4t. The two other cores for chenical and sedinent
analysis were immediately froqen. T'wo hundred nematodes from each subsample
were identified to species IeveI.
In order to study the vertical distribution of the nenatodes withln
the sed.lment, subsaryles out of a Reineck-box were subdivided into 2 cm-
slices and flxed. From these, all nematodes, uP to 100 per sLlce, vlere
identified to species..
From October 1994 on, meiofauna vras saqrled uslng a box-corer (sapF-
Iing area = O.25 m2) fror which 10.16 cm2 sr:bsaq>Ies were taken from the
Belgian oceanographic Research Vessel rBelgicar .
rrr. FXTRACTTON TECHNTQUES
The extraction technigues of nematodes from Sedinents differ with
sediment type.
Sinple decantation on a sieve (38 Un) is satisfactory when the sedl-
ment l-s a sand with low amounts of detritus or silt (Hulings & Gray, 1971).
The trough-rnethod (Barnett, 1968 i Heip, t976) is also applicable for sand
samples. The extractlon from muds or detritus (after the sand has been
removed by decantation or other nethods) is done using a density-gradient
centrifugation technique. In the beginning, sugar was used to build up a
density grad{ent (tteip. e,t a.L,, t974) but later on a rnethod using
Ludox (tteip et. aL., 1985) proved to be more convenient.
IV. MICROSCOPICAL EXAIIIINATION AND DETERMINATION
After fixatlon, animals must be transferred to anhydrous glycerol.
Specimens are transferred from formalin to glycerol through a series of
ethanol-glycerol solutions to prevent the animals from collapsing (Sein-
horst, 1959 I De Grisse, unPubl.).
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!{hen in glycerol, nematodes are rcunted on glass slides. I have used
cobb-slides (Cobb, l9L7) which permlt examinatLon fron both sLdes.
In toto preparations are usually satisfactory for species identifica-
tion. Eead end views or cross sections are approPrLate for studylng the
organization of the cephallc structures and the exact posltion of the in-
ternal organs. These sections were hand nade and rcunted ln a glycerlne-
gelatine solutlon.
Identiflcation and examlnation of the aninals was dones wLth a Leitz
Dialux 20 nlcroscope provtrted with interference-contrast equipnent ; all
drawings were made with the aid of a camera lucj-da.
The nematodes frcn the saqrles were c€unted under a stereoscopic ni-
croscoPe.
The nematodes from ttre spnthly samples of 1983-1985 were identified
to species level with a T.ettz Diavert (reversed) microscope.
V. ENVIRONMENTAL VARIABLES
1. Grain size analysis of the sedlnent
The obJect of graln size analysls of the sedlrent is to obtaln nu-
merical, statLstical and posslbly graphical data which serve to characterlze
a sediment in terns of ttre frequency distribution of grain size dlameters.
The continuous distribution of the partlcle size does not lend itself
to frequency analysis and has to be converted ln an arbltrary series of
fihite incrernents with no gfadation. in between. The series of finite




































The l{entr'lorttr scale is geonetrtc, based on 1 rmn and a ratlo of 2.
Logarlttrnlc transformation of the trlentworth scale to 
'D = -logZd where
6 = partlcle diareter (m) &es not physl"cally alter ttre grade scale. lrhe
advantages of 611s procedure are to be found ln graphLcal and statLstlcal
treatnent.
Granulonetric characterlstl-cs of the sedlment are sumarized ln the
















Three attributes of the curve are coryared fron the different
sampling statlons :
1) a measure of central tendency ls the medlan dlaneter ; thLs can be
easily deternlned fron the cumulatLve curve tryr reading the O-value whlch
corresponds to the point where ttre 50t llne crosses the cumulatlve ctlrte
(Mdo ).
2l a Deasure of degree of scatter ; tlre degree of spread of the data
about the central tendencry (MdO ) is measured ry the quartlle devlatLon
lqOA ). QDO rEasures the number of O units lytng between t[e fLrst and
ttre ttrird quartile dlaneters, that ls, between ttre 25t and 75t potnts on




In ttre Nortlr sea saq>Ie, ttre quartLte devlatLon ls measuled as
Qe,+o - Qtsa
QDo=
in order to lnclude ln a more accurate way ttre 'tailsr of the curve (Inmanr
1952 t Folk, ,'9741 .
Verbal classificatlon : '
<0.35 ve-rryr'well sorted
0.35-0.50 well sorted.
O.5O-0.71 rcderatelY well sorted
O.?1-1.00 noderatelY sorted
1.00-2.00 poorlY sorted
2.OO-4.00 very PoorlY sorted
>4.00 extrereIy PoorIY sorted
3) a measure of the degree of asymetry. If there ls a tendenoy' for
the data to spread rcre on one slde than on the other, tttis asymetry ls
called skewness. iftre O quartile skewness nay be calculated from the equa-
tion :
QzsO + Qzs O
SkiD= z
In ttre Norttr sea sa4rres, ttre skwness is determlned as followg :
grsQ + Qeq O






1.00 to + 0.30 stongly fine skewed
0.30 to + 0.10 fine skewed
0.10 to - 0.10 symetrical
0.10 to - 0.30 coarse skewed




A subsample of the sedinent was ovendried at l1OoC during two hours.
After honogenizationr25 g was used for further anaj.ysis. The gravel fraction
was separated from the rest by a 2 mn nesh size sieve. The sand-mud fraction
was stirred nechanically for 20 min over an lg-sieves set with dilninishing
mesh sizes (1000,850,7I0,500,500,420, 355,297,250, 180' t49, I25, 105,
90, 74,63 and 53 un) (cf. Hej-p a-teL., 1979). The fraction remaining on
each sieve was weighted with an accuracy of t10 pg. A cunulative frequency
distribution, using O-units, was plotted.
The detailed frequencry dlstributions from the samples taken between
L972-L975 are no longer available. Only the three measured attributes are
discussed in the results. In order to make accurate comparison possible
with the nore recents stations, only the Md, QD and Sk are discussed in the
multispecies cotparison of ttre 102 stations.
Further grading of the silt-clay fraction (<63 Un) was carrl-ed out
for some stations at the Laboratory of Mineralogy, Petrography and Micrope-
dology (by Or. S. Geets).
2. Determination of organic matter in the sedlment
Sedinent organic matter exists in bottr dissolved and partLculate form
in concentrations which per unit volume exceed those in overlying water. As
in sea water, organic compounds l-n sedinents are cornplex mixtures which may
be derived from terrestrial and aquatic sources and it may exist in either
original or altered form. Total organic matter in sediments is reasured as
the percentage weight loss on conlcustion (550oC) or by elerental analysis
of carbon after correction for inorganic carbonates.
The organic carbon content ls detemined by the method of El Wakeel
& Riley ( 1956) .
3) Other environnental paraneters
Teryerature, sallnlty and suspended matter fron 35s sanpling dates
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of the monthly saq)les are provided by ttre SURV-progran of the Managenent
Team of the Mathenatical Model of the Norttr Sea and Scheldt estuary.
Depth is detenmined as the water depth at mean low tide.
VI. STATISTICAIJ ANALYSIS
1. Coqrarison of samPles
A) Pararetric tests
Only in a few cases, the conditlons for pararetric tests are ful-
filled, even after transformation. The one-way analysls of variance, to-
gettrer with some a posteriorL contrast tests (e.g. LSD) are perfotmed ln
the monttrly sarqrJ.es fron station 11860-
Annual and seasonal dlfferenoes in dlrrersity indices are examined
by means of a 2 level nested Anova test (wlttr transforred data log (y+1) ) .
g) IgEP353seg5!9-se!b9g:
The Kruskal-WatrIis one-way analysis of variance by rank ls used as
ttre non-pararetric statistical test for deciding whettrer k independent
samples are from different populations. Ratlonale and rethod are e:glalned
in Siegel (1955) and ln Conover (lgVt). The Kruskal-9lallis technigue tests
the null hypottresis (H9) that the k samples core from the same population
or from identical populations with respect to averages. The test assunes
that the variable r:nder study has an underlying continuous dlstrlbutLon.
If Hg ls true then H (= statLstic used) is dtstributed as X2 wittr df = k-1,

















= number of cases in j ttt,Ei
= stm of ranks ln the j th
sary1e
saq>Ie
the k samples.= directs one to sum over
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!sl-t!els- sggesg! 99 eg
If the nul hlpottreslg lg rejectad, w€ Diry use a procedure to
deteral.ne whlch paLrs of populations t€nd to dlffer (Conover, lglt]/ ' Popu-
latl.ons L and J afe-dlfferent lf' ttre'follonlng lnequallty ls satLsfLed :
1,35 "J,
t/2 r . L/2(l +-l-)tl tJ
where N = total nurnbcr of obsewatLonsk = hrlnber of, aaqrlea (or group of saqrleE
nl- nunber of cases in the J th sa"qrle
d- strn,of,;. ranks tn J th saryle
tt 
-(o/r\ - ?H:Sl" or trre t-dlstrlbutl'on wlth N-k desrees of
S = N(N+1)/12
E = test gtatlstlc of the K-W test.
rn" 9e*g!g-r338-993:e$Sgg-g99gglg!99! (rs) lg a reas're or
assoclatlon wtrlch requl,res tttlt both varlableE are measured Ln at l6ast
an ordl,nal scale so that the enbJecta or tndtvldrrals under atudl Day be
ranked ln tYro ordered serl,es, accord,l,ng to two vartables (X and Y) ' Ra-








where N - ntruber of 3u'bjects
di= dlfference between tjre tso sets of ranklngs'
If the srrbJects congtl.tute a ran&m saryle fron sore populatl'on'
one nay test whetlrer ttre observ€d value of r" fnd"l,cates an alsoct"atLon
betneen X and Y varl'ableg I'n tlre populatl'on'
2. Dlveretty'
trhe dLverslty.of a omunlty depends on tTo factors : tjle number of,
specles and ttre e\tenneas wlttr which the lndlvldnals are aPportloned arcng
t[eo. A comunlty wttlr a few, evenly repreeented Speclee can have the gane
dlverstty l,ndex as on€ ntttr nany, rurenenly repreaented specleE. It I's ob-
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viously desirable to keep distinct these two ingredients of diverslty (for
a review, I refer to Pielou , tg77 and to HeLp ?-t 0"t. (in press)). As Heip
Qt ot. (inpress) menttoned, a'dlversityr of dlversity indlces have been
used or proposed ln the llterature. Calculatlon of the rcst frequently
used dirrersity and evenness lndices vtas perfotmed f,n order to coq)are ny
own data wlth values from cormrmlties descrlbed in the llterature. The
various neasures of dl.verslty and ttre cttfftculties lnvolved ln deallng
with them have been dlscussed in Hprlbert (1971) and Peet (1974) '
r conslder followlng Deasurerents of the diversLty-Patterns :
1) lrtre ngnber of specles : Ng = $ = n (several abbrevLatlons are
used in the text). It is an unweLghted measure and takes no acconnt of the
relative quantities of the n specles).
2) The Shannon-lllener dLverslty index Hr :
n
Hr = -i!t P1 1og2 Pt
n1
where Pi = T
n = total nunber of sP'ecies
N = total nr:mber of tndlviduals.
This is a weigh@d reasurer because Hr takes account of the pro-
portion of the comunity belonging to the i-ttr specl'es ; the Br I'ndex was
originalty proposed by shannon (shannon and lileaver, 1949' as a reasure of
the information content of a oode.
3) The Brillouin-lndex E :
E=+r"e2ffi
where n = total number of sPecies
N = total number of Lndlviduals'
Ihls weighted index ls approprLate.when the diverslty of a large
conmunity is to be estimated from a saqrle.
(H, and E are neasgred {n logs to base 2 Ls blnary dtgits or blts) '
4) lltre Siryson index SI :
.3. r.l., (N* - 1)sr=ffi
where N = total numbr of lndividuals
Ni = total nunber of tlle t-th.specles'
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This weLghted index is based on the probabillty that two specinens
of t5e satne cammunity belong to the sane species. High values of SI lndl-
cate low diversity of the comunity.
tsIl1, M. (1973a) for:nd that these rDeasures of dl-versLty were mathena-
tically related arid deflned a falnrly of diversLty lndlces as follows :
N"= tior"11/(1-a)
forsomea>0
P1 = the proportional abundance of species i.
HilI, !1. (1973a) stated also that any index which is called N, measuring
the diverslty of large comnunltles ought to be a function of the proportinal
abundance of the species (pt, pZ, .... Pi). In ttris way the BiLl's fanily
of diversity tndices covers the ttrree nost iuportant rnasures of diversity
as follows : for a'= 2 z SI = l/Nz ; the total nr:mber of specles (= NO) and
shannon-!{iener's entropy (for a = 1, Nl = 
"H' (llt e:<pressed in rn) ' Eeip €l
ol. (in press) recomend the diversitlr nunber N1 over Er and H because it
is approxi,nately normally distrlbuted, and because it gives an equivalent
nunber of species ; this is Nl = S (nr:nber of species) when all the species
have an equivalent nr:nber of lndividuals.








is tlre diverslty of a
species and ttre sare
(2)o=*L
max
hlpottrctical sample having bot-tt the
number of inafvffials as ttre observed
In Eillts notation, fornula (2) becones
In (ur)
ir = I;T-o-t
EiLl-, M. (1973a) dLscussed the evenness determLnation of a population
and defined it as follows : when all specles are evenfdistrLbuted within
tbe corununity, the diversity nunbers are equal to n ; i.e. Pl=p2=...Prr= *.
In general, tlre nore even the proportlon P1r the less variable wlII h N"
(cf. formrla (1) over ttre range of a).
EilI, U. (1973a) defined also a double contl.nuun of measureg of even-




Therefore, iI is not a |lEasure of evenness according to equa-





indices, whLch were shown to be
of species Ltere ProPosed bY HeiP
N1
Etro = 6
Modification to Hill's evenness
superior in situations wittr a low number
(1974) i.e.
N1 -1
E'rro = No - I




The diversity indices ttrus far considered take no account of the
relative differences between species (e.g. taxononic differences above the
species level , groups of species based on their troPhLc requirements
(feeding types)). If in one clolmunity all the species belong to a single
genus and in the other every species belongs to a dtfferent genus, it would
be reasonable to regard tJ:e latter c'ommunity as the rcre dlverse of the two'
Therefore, i.t would be desirable to be abl-e to split tl.e total dlversity
measure in a conrqunity in a hierarchical way : a higher (e.g' generic)
component and a lower (e.g. speciflc) coryonent. Pielou (7977) shows that
Er and H' can be subdivided in a hierarchl'cal way'
E(Gs) =H(G) +Hc(s)
and H(GS) is the species diversity of the community (t'e' ttre rtotal'
diversity)
Il (G) is the genus diversity of the cotmunlty
HG(S) is ttre species diversity wittrin a genus i averaged over all
genera G.
Routledge OgTg, discussed the hlerarchlcal subdlvision of diver-
sity and concluded ttrat the only diversity indices whlch can be divided are
the diversity nunbers of 8i11, M. (1973a), from which Hr can be &rnsidered
as a mumber (N1 = 
"H' tn In) '
For the calculation of the hLerarchical diversity, i.e. species
diversity within separate farnl lies and wl-ttrl-n feedinq t1pes, I have used
the N1-coefficient. This coefflcient is recornroended by Heip 8t a'L. (Jn press);
N2 gives mpre we{ght to ttre abrsdance of comn species than N1 , and gives
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therefore less welght to rare specles. N1 gLves in turn less inportance to
the rare species ttran Ng whlch c€unts all specles as equivalert,, lndependent
of their abundance.
The hierarchical subdLvislon of dJ.versity glves infornatlon about
the specles-pattern wittrin conmunities. DiverslQ wLttrin ecological groups
of cornnunities are interesting to exardne because overall diversity may ln-
crease by addltion of new ecol.ogical groups or by diversifylng the already
present ecological unit in tJle low-dlverslty comunity.
A 'trophic diversity index'
4
2 62i=1
in which e ls ttre proportion of the feeding tlpes i is introduced by
neLp at &L. ( 1984, 1985). Thls Lndex can be seen as the reclprocal of N2
(tteip et ol,, in press).
st]aw e.t, dL. ( 1983) and Lanbshead. e-t o.L, ( 1983) proposed another
nethod for detecting dtfferences anong assemblages of marine benthlc spe-
cies (e.g. nematodes). Shaw e,t a2. (1983) suggested ttrat ranked specles
abundance curves (RSA-curves) are a sensltive tool in detecting dl.sturbances
in the connunLty, as is the lndex d (t.e. the proportional abundance of the
m)st abundant species). Where no sLngLe species shows ovenrhelnlng domi-
nance, it is also interesting to consider the conbined doninance.of the two,
three, .... k, most abundant species (Lanbshead Ql, dL,, 1983). By plotting
k-dominance (t cumulative abundance) against k (species rank) in a so-
called k-doninance curve, it is posslbJ.e to Idescrl-be| the dLversity pat-
tern of the corr"nunity. Vlhen ttre k-domlnance curves of two comunities ln-
tersect, the conmunities are not conparable in terms of intrlnsLc diversi-
ty. For an extensive discusslon of the last nethod, I refer to Lambshead
8.t o"L, (1983) .
lltre k-doninanc€ curves are only used for comparlson of samples
from whlch enough material was available or whLch were freguently enough
sampled, 1.e. for the sa4>Ies fron ttre Belglan coast. For the dlversity
patterns of the nematode conmrnitles of the 102 stations, I only used the
earlLer described indlces.
3. Nurerica1 retlrods for the analysis of the ecologicaL data
e) 4gqqelq!19!_qeasures and accornp3ryllg classifications
A variety of measures of sinilarity and dLssiullarity has been
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proposed to sunmarize the overal.l sinilarity between tlro saqrles (for a re-
view, cf. Cltfford & Stephenson (1975), Pielou (1984) and Heip Qt aL. (in
press) ) .
Sultable nethods nust be obJective and do two ttrings. The first
is to group the saqrles ln such a way that iryortant faunistLc zones are
revealed. The second is to extract lists of species characterLstic of each
zone.
A similarity coefficient which Is synroetrical for Joint Presences
and joint absences is not suitable for the analysis of heterogeneous sets
of ecological data ; i.e. where many species are absent from most of the
samples. Indeed, a freguent feature of marine survey data is ttrat many of
the species are absent from a naJority of the saq>les. If an Lnappropriate
coefficient is used on such data, two or rcre specles-poor stations nay be
grouped togettrer because ttrey lack species for:nd elsewheie.
The c.oefficients of Jaccard (Sokal & Sneath, 1963) and Bray-CurtLs
(Bray & curtis, Lg57), which do not include Jolnt absences, are used for
comparlng saq>Ies or stations ('nornal analysisr).
,Jaccardrs coefflcient ls a qualitative coefficient and is based on
the presenc€ or absence of each species in each station.
sJ=r,r(/ (no=tjK+nr*)
where t,,( = nr:mber of sPecies
tJk = number of sPecies
tj* = number of sPecies
present at both stations J and K
present at J, but absent from K
present at K' but absent from iI.
The Bray-Curtls coefflcient is a ltEasure used in plant ecology
(Bray & Curtls, 1,9571. Field 8t oL. (1982) reco'rmend ttris measure i es-
peclally for marine data, the Bray-Curtis dlstance coefficient is suffi-
ciently robust because it is not affected by joint absences and it gives
more wight to abundant species (ln corryaring samtrrles) than to ttre rare ones.
The Bray-curtls dlstance Eeasure is deterntned as follows :
6,. =lK
iEr|"t,-Y*tffi
t. = score for ttre ith species in the jth saq>Iesr.l
Yik = score for ttre ith specLes in the kttt saq>Ie
6,,_ = dissinilarity between the Jttr and kth saqrle stlued overlK atl s species.
where
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0.,- ranges from 0 (ldentical scores for all the specl.es) to i (nolK
species in common) and is the complement, of the sinJ.larlty t,k = t - 61r.
Once a matrix of coefflcients has been obtained, the next step is
to sunmarize this in a meaningful way. The nethod which ls recomended ln
a lot of papers (cf. Field, I97t) is to simpllfy and represent the matrlx
by means of a dendrogram. The various hierarchical sorting strategies
avallable to produce a dendrogram from the similarity matrix are described
by Clifford & Stephenson (1975) and by Pielou (1984). Tafo methods were ap-
plied in this study : group-average sorting and flexible sortlng (Lance a
Williams, t967). As ueLp at ol. (in press) reconnend, flexible sortlng wlth
B = - 0.25 appears to be satl.sfactory in ecological practice.
A first cluster analysis was performed on the 102 stations and on
167 species which occur in npre than 5t of the samples. This reduction from
the 456 species to 167 specLes has to be gerformed because the clustan pro-
gran tte used ls restricted to 200 variables. A second cluster analysis was
performed on the 102 stattons and on tlre 185 sSrecles which occur Ln a mean
relative number hlgher than 0.5t over aII the sarnples. However, only few
species dlffer between these two crl.teria.
B) Ordination
Ordl.nation serves to sunnarl,ze connunl.ty data tryr proceeding a low-
dinensional ordinatlon space (one to three dfnensLonal) in whlch sl.nllar
species and samples are close together and d"lssinLlar entitl-es far apart.
The technique I used is DCA (detrended correspondence analysis)
which is a detrended form of RA (Reciprocal Averaghg). Technical details
of it are given ln Hill, M. (1979b), H111 & Gauch (1980) and Gauch (t992)
RA ls an ordination technique related conceptually to weighted
averages but ls conputatlonally an eigenanalysls problen similar to that
for PCA (Principal Component Analysis). It was developed by Hirschfield
(1935) and Fisher (1940). The name RA is fittlng because the species ordl-
natlon scores are averages of the sample ordinatlon scores, and reclprocally,
the sample ordination scores are averages of the species ordl.nation scores
(Hil1, M. (L973b, 1974). DCA Ls a substantional lryrovenent upon RA because
the two maln problems due to the quadratic dependency of the second axis
on the fLrst axis (i.e. in DCA there is no systenatic relation of any klnd
between the higher axis and the first), and the conpression of the axis
ends.
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RA with detrendlng lnstead of orthogonalLsation, followed by axls
rescallng based on standardisatlon to unlt wlthln sarrple varlance, charac-
terizes DCA. Detrendlng ls applled to the second and hlgher ordlnation
axes and rescallng ls applied to all axes i detrending ls applled to the
sarryle scores, and not to the species scores'
Characteristics and advantages of RA and f,tCA are dlscussed ln Gauch
(19g2). I can surnmarize them as follows : the FtA method serves for relati-
vely obJectlve analysis of cormunity data, requirLng no weLghts or endpolnt
selectionsihowever,theenvironmentalinterpretatlonoftheresultslsa
separate and strbsequent steP.
Wlth nonllnear data, DCA is the ordlnatLon nethod at Present favored
by the maJortty of ecologists (see also Pielou, 1984) '
Three DCA ordinations rdere carried out :
1) including aII specles on all statlons
2) downweightl'ng of rare specles on aII stations
3) downwelghtlng of rare species and omissLon of 22 coastal
stations.
IndivLdual sarryles with rare species nay dJ.stort ttre analysts ;
therefore tt is deslrable to glve rare sPecles less welght' The effect of
downwelghting ls to reduce the lryortance of specles wlth an abundance lower
than the frequency of the comnest specles dtvided bV 5. Species connoner
than lfcon/Sr are not downwetghted at all'
In the ttrtrd ordlnation, the statlons along the Belglan coast were
onitted to make the data set less heterogenous (thls area is coryletely dtf-
ferent ln many aspects from the rest of the region) '
c) g1$P3rsl:::i!193!1el
classiflcatlon ts useful provLding a workable nunber of comunity
ttrpes and for renenberlng and comunlcatlng results'
I used the fi{INSp11f (TWo-way lNdlcator SPecies eNalysls) technlgue
which !s a polythetic divlslve classifl-catlon technique (HiIl , t4' 't9'l9a) ' ft
begl.ns witlr all samples together tn a slngle cluster and successively dlvl-
des ttre satryles lnto a hierarchy of snaller and snaller clusters, until'
fLnally, each cluster crgntalns only one sarryle or some specLfied small
nunber of saqrles.
The saq>Ies are ctasslfied first, and the species are classtfted
second, using the classifLcation of the sanples as a basl-s ; in thls way,
the specLes are classlfled accordlng to their ecological preferences' The
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two classlflcatlons are then used together to obtain an ordered two-way
table that e:rpresses the specLes" I synecologl.cal relatl.ons as succLnctly ae
possLble | .
The basLs acttvlty In T{|INSPAN ls to nake a dLchotony. Theee dL-
chotonles are-uada by'dlvLdlng ordlnatlons ln half'
lltrere are thiee ordLnatLons lnvolved :
1) The prfunary ordlnatlon (RA), which ls divided to obtain an
initial, crude dleltotouy.
2l The,reflned ordlnationr whlch ls derlved from the prtnary
ordLnatlon through ttre tdentiflcatlon of dlf,ferentlal sPectes.
3). Ttre indlcator ordfnatton, whlch is baeed on a small nunber
of ttre nost etrongly dlff,erentlal specles.
The last ordlnatlon ls only an app,endaqe, not tlte real base of the
nethod.
The gror4rs of sa-Fles separated ln the classlflcatlon uere then
obtalned and tabeled on the ordlnatLon ; lt should be notlced also that when
an ordLnatlon and a clasEif,Lcatlon are done slnultaneoualy' lt becocE Poa-
sible to represent the classiflcatl.on dendrogran ln the Eost natural way
posslble too (cf. exaqrle Ln Pl.elou, 1984).
llhere ls a general superlorlty of dlvlsLve algorLthms over agglo-
meratLve ones for comunLQr classifl.catLon (cf. Gauch, t982 ; Plelou, 1984
for a revl'ew). Poryttretlc technlques begln by e:cantntng overall, uaJor gra-
dl.ents in tlre data. gence, TI{INSPAII ls reconrended for hl.erarchlcal classi-
flcation because of lts effectivenegs and robustnegs.
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RESULTS AND DISCUSSION
I. ANALYSIS OF THE NEMATODE COITITUNITIES rN TEE SOUTHEIIIUIIGHT
OF TEE NORTE SEA
1. Environnental Parameters
oepttr and sedlnent characterLstl.cs
meters whlch were detemlned for all the
Bight of the North Sea. A survey of the
together wlth ttre geographl'c posl'tJon of
are ttre only environnental para-
statlons situated Ln the Southern
data Ls gLven in Table 2 (p.37-38)
the saqrlLng sites.
A) 99P!!
ttaterdepth ranges betryeen 5 and 10 n f,or the coastal statLons
between LO-44 m for the off-shore area (see fig. 1' P. 6).
and
B) sedtment gbefqq!9ltflr-g:
The dlstribution and propertles of the sedl.rent of the Southern
Bight of the Norttr Sea Ls stnmarlzed as follows :
a) Median_of the stdErac$gn ('Md' tn Table 2)
Basic statistLcs of tttls varlable are (tn Un) :




on the basis of
tLons are divided as follows




ttre nedlan of the sand
SD = 99.2 un
rcde = 287.0
nax = 654.0
fractl.on, the 102 sta-
6 are very fine sand statlons
40 are fine sand stations
54 are nediru sand stations
2 ate @arse sand statlons
Ttre distrLbution of ttre dl.fferent sandQpes l-s shown tn rlg. 7
(p. Sg). The flne sand stations are located along the aelgLan and Dutch
coast whlle all of,f-shore statlons may be consldered as nedlrn sandy sltes.
Tleo coarse sand stations are located on the Kwinte Bank.
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b) siLt_content (rsiltr in Table 2)
Basic statistics of ttris variable are (e:qrressed as weight t
of ttre total sediment partLcles which are smaller than 63 Un) :
mean = 10.56 sE = 2.19 sD = 21.78
s2 = 474.49 median = 0.90 mode = O.OO
range = 95.3 ntn = 0.0 max = 95.3
kurtosis = 5.04 skewness = 2.37
On the basls of ttre silt content (t of the sedinent particles
which are snaller than 63 Un), the 102 stations €rre divided as follows :
79 stations contain 0-10.0t silt
3 stations contain 10.1-20.01 silt
1 station contains 20.1-30.0t silt
3 stations contain 30.1-40.0t stlt
3 statl-ons contain 40.1-50.0t sil-t
6 stations contain 50.1-60.0* silt
2 statlons contain 60.1-70.0t silt
2 stations contaln 70.1-80.0t silt
I station contains 80.1-90.0t silt
2 statlons contaln 90.1-100.0t silt
EspecLally stations along the Belgian coast are much loaded
with sil,t (cf. Fig. 8) r the arcunt of silt atrong the west ceast (west of
Ostend) is generally lower than along the east coast. Off-shore stations
hav a low silt content.
c) Gravel_content (rgravelr in Table 2)
Basic statlstlcs of tltls variable are (ttre gravel content is
e:<pressed as the percentage of all sedinent particles which are larger than
2 nm (including also shell fragrrents > 2 nn) z
mean = 4.24 SE = 0.97 SD = 9.62
s2 = 92.48 median = 0.70 node + 0.00
range = 50.0 nin = 0.0 max = 50.0
. kurtosis = 10.83 skewness = 3.32
Fron ttre 99 stations from whLch the gravel content is knownr
only 11 stations have nore than 10t gravel (Fig. 9). These statlons are
located in the southern offshore part of the Southern Bight, an area cha-
racterized by a sandbank topography (cf,, prevLor:s chaPter). The northern
offshore area is characterized by less than 5t gravel.
d) Sorting gcgflig.ien! ('sc' tn Table 2)
Basis stattstlcs of this variable are :
ternined :
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rean = 0.41 SB = 0.02 SD = 0.22
s2 = 0.05 redlan - 0.3? rcde = 0.41
rangte = 2.03 nln - 0.21 max = 2.24
kurtosis = 52.26 skewness '6.43
Fron the 97 statlons for whLch the sortlng coefflclent le de-
32 have very well sorted sand
55 have well sorted sand
6 have noderatcly well sort€d sand
3 have rcderately sorted aand and
t has veLT poorly sorted sand
e) Skewness_('Sk' tn Table 2)
Basic statlstlcs of thLE variable are :
Fron tlte 70 statLons from whlch tlre skewness of tlte sedlmnt dls-
tributlon is knourr :
1? are strongly skwed towards the flne fractlon
7 axe skewed towards fl,ne
37 are symetrLcal
8 are towards ctoarEe skewed
I ls rtrongly toward.s coalse skewed
f) orgagls cq5lgn_('orgrCr tn Table 2)
























llhe organlc carbon oontent was det€mined for 70 statlons ; 19
out of them have an organLc carbon content hl'gher than lt (see Ftg. 10).
c) gerrelelle!-leqeel-lbe-9lylrgtges!3t-eeg*!9'g
. lltre correlatl.on betreen tJre d.tfferent envLronrental Parareters ls
exanined by a Spearman rank correlatJonoefficLent. Results of thlE analy-
sis are gtven ln Table 3 (p. 41).
lfhe m e dl t a n of ttre gand fractlon lE sLgmif,leantly correla-
ted wtttr all the enrrlpnnental paraneters e:ranlnedr l.e. wlttr ttre sLlt con-
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Table 2. List of the sampllng sites with their coordinates (NB,
EL, depth (o in m) and sediment characteristics (t
gravel i Md = median of the sand fraction (Um) i Sc =
sorting coefficient (01 i Sk = skqrness (0) ; t silt
and t org. C).
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!t.9. 7. Dlrtrttnrtlon of tll. ..ndy ltrtlonr ln thG South.ra Elght'
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Flg. 9. Dlstrlbrtlon o! the Eravel oontrnt of the st'ttons ln the South'rn
Br.9ht.
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fable 3. Spearnan rarik oorrelatl,on coefflcient (rs)
betrreen dlfferent envlronmental paraneters
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tentr the sorting coefflcient, organlc carbon content, skewness, depth,
gravel content and geographic positlon (degrees N and E).
The s i I t content is significantly correlated with the
median, the sorting coefficient, the geographic position (NB), the skew-
ness and dePth of ttre statlons.
The s o r t i n g c o e f f i c i e n t is only signiflcant-
ly correlated with the medtan and ttre silt content'
The organic carbon content lssignificant-
Iy correlated with the median, the silt content, tlre geographJ-c position
(NB), the skewness' the depth and the gravel content'
The s k ew n e s s is signiflcantly correlatedwith themedian,
the silt content, organic C, geographic position (NB), depth and gravel con-
tent.
The d e p t h is signiflcantly correlated with the redian, the
silt content, organic carbon and geographic positLon (NB).
The g r ave I co n t en t is signl'ficantly correlated
wittr t}1e median, ttre silt content, organlc C, skewness, deptJr (?) and geo-
graphic position (EL).
The strong correlation between nost of the neasured envlronnental
parameters shows that the sedinent coryosition differs signifl'cantly from
the south to the north. The nedian of ttre sand fractl.on increases sLgnifi-
cantly from the sout} to the north, whlLe t|e sitt content, otg C content
and the skewness decrease significantly fron the south to the north (this
is nalnly because of the high number of flne sand and silt stations along
t}re Belgian coast). only the nedian of the sand fraction and the gravel
content have a sigrnificant negative correlation wlth EL, i'e' the offshore
stations from the southern part (i'e. those statLons between 1057 and 30
EL) have significantly coarser sediments than the coastal stations and the
off-shore stations in tbe north (east of 30 EL) '
2. Density of ttre nematode comunitlr
Table 4 (p' 43-44) glves the mean density values of the nematode corrml-
nities of tl.e 102 stations nentioned in Tables 1 and 2.
only mean density values are noted, together wit'h their sE, and the
nininum and maximum values recorded for tiat station ln the indicated pe-
riod.
-43_
Table 4. Mean nenatode densities (ind.,/10 ct2) of the
lO2 stations in the Southern Btght of the
North Sea (the nunber of dates, SE, min. and









































































































































































































































































































































Table 4. (cont. 1).
t : values froq HeLp o-t o'L. , t979.
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The mean nematode denslties vary between 35 1nd./10 cn2 and 2960
ind./10 cn2 (an exceptional value of 5510 ind./10 cr2 i" found Ln June 1985
in station 11850 (see following chapter)). I will not discuss these density
values in more detail, because too many sanpling procedures have been used
over the 13 years of sanpllng. OnIy the nematode densities of some stations
along the Belgian coast will be discussed in nore detail in a following
chapter.
Therefore I will only deal with relative characteristics of the nema-
tode cornrunties, i.e. very little attention will be paid to the absolute
values of species density
The sampling procedure in the early years (L972-1975') as described
on page 18 is only adequate to glve information on the species composition
and the relative abundance of the rcst comon species within the coutunity.
Densitles of nematode conmunLties of the study area were already published
kryr Van Damme & lleip (1977).; they calculated for the period 1971-1975 the
mean nematode denstty in ttre Southern Bight of the North Sea for subsequent
sunmer and winter periods. These authors distingruished three zones ln the
Southern Bight : a coastal zone, an intermedLate zone and an open sea zone.
These zones were rnainly defined on the dlstrlbutLon of the macrobenthos
and the harpacticoid copepods (cf . also Govaere e-t a,L. , 1980) . The
coastal zone has a mean nematode value of 1196 Lnd./10 cm2, the lntermediate
zone a nean density vaLue of 1071 tnd./10 cm2 and the open sea zone a mean
density of 963 ind./10 cn2 ; this results in an overall mean of 1000 ind./
10 cn2 for the whole area. Differences between the three areas are not
statistically significant. As already mentioned, these values should be
treated wlth caution because sarryIing was not weLl adJusted for quantitatlve
neiobenthic research.
3. Species conposition
The exanination of the 102 statlons revealed 456 nematode species,
belonging to 159 genera and 37 familLes.
In order to facilitate the survey of the species for ecological inter-
pretation, an alphabetical ll-st of the dlfferent species encountered on the
different stations is presented in Table 5 (next to the systenatic list of
all species on page lggto2l5) tfre number of stations in which the species
are found together with the feeding tlpe of the species are also mentloned.
The classification of Lorenzen(1981) is used for the nomenclature of the ne-




Alphabetical llst of ttre nenatode species
from the 102 statlons of the Southern Bight
of the North Sea (lncludlng their feedlng
tlpe and the number of stations ln which
they occur).




l.;rnp hi.m nhA s tuLa enechna
AnplvinonhgtL,Leils sp. 1






Axo no ll,inu o rlcombenAtA
Atonola,brua sp. 1
BathqltitnttA el.Wco tuA
M-thqbirnuA Wllqt zto 8 ua
tu-thqbinua poaa[i]-bdunofua








CalnnLetu tnimu mo nA t a 6ua




Cal,qp futn nam, nsueb enL
Conpaolnincu bahbof.Lt


























































































Table 5. (cont. 1)
Specles e+ lNunberolI statl.ons
















Chlwne"dotri.ta sP c,' 3
Clvansdoni.tt, sp. 4
C htwvsdo tteiln u.LLetnieru i.t
C fuu rndo ttella, ptu b Letal'Lu
Chtwwnpinita clwbaud,L
Cfuunaryiaim Ln4lui















0apts nBm. 6i.e t,uLatm










































































































































































































DLp Lo p elAilt bttzv LcePt
gLpLopel-tub. att. eAU
Oiplnpe,ItuIn hrcruLu'
0ipln p elfu.tt o 6 tJLila'
Dlplopeltu/U 68ltsa.
OLpLopelfiilt' Drsp. 1giplnpeltult n. sp. 2
OipLopeltub n.sp. 3


























Table 5. (cont. 3).




Echino thenit tut teu.to wLctu
Eleuthe.tu Lahrul ansAL
ELeu.thenp lt"Lmu ini4ui,t eto t tu
Eleuthetu lninu niestwnni





Erw ptnidu tplu.b hruvfut
Ercplnldu s9. I
Erw plo Lafurua co yvLco lil,t
Erwplolainu dentiailnfiu
Eno plo la"Lnru lt ngieardortua
Erw plo It isnru ptlo Wn4uta





Epdi.Lo nua pu tr,t Lotun
Epa,i.Lo nua, utr"rtultiun
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Table 5 . (cont. 4l .
Species
Ha,LLclw ono Isinuu,a bu tut







H upo do nto tt itura t ch. -' a tebtw v enL










Lo,ultt to nuro Ldu o ni4iY,e%t








ftnlwmoetu 6i,UJI'L6&nlwnaeu sp. 1
I'h.ruvturg atutill.ilm
MegadunoltitnuA sp. 1
Mu aetn thio n a6tuLQ.antlt'L[o nne
llu aesrthi-o n dipLecfurc
Mu acatttlui.o n hitu tttwn
MuacantlvLon sp. 1
l,luacanthion sp.
Metachtunwdo na t co t'(nndica
































































































Table 5 . (cont. 5) .





MeJoLLnLwmo euls n. sp. 1
l,lelilinhomoeua sp. 2
Me-td,LLnhomoeua sp. 3
Me-tep's'i.Lo nenw et Lo,'iA L
Mo.tepa i,ln nuls enQJLt um
Mele.pai.Lo nena hn4maLefti





Miuo tnLntu cuatlw Ldino ide's





Mo Lgo LaLmua t!^Ao 6ne na
MoLgota,LruzS n.sp. 1
Monlwateru. aff . mo.o)tukt.




Mo nhqa bte,(Ia Panelegantu'b'
Monopotthia mb@biHa
NanvwlaLmu.s 6uauA




N eo clu-onsdo na ang el'Lca
Neoehtans.dots nunila


























































































Table 5. (eont. 5)
Species
)dontoplwrLa exlwLuw
0 do rrto pho hs rlec,tangufu'
0 do nto pho ta ytotav,illo Lt
0 do ntn p lw ta" phnltna.tt





0 do n to pho tto Ldu patuno nhqd tetu
0 neho Inine.lltu enlv ado t ictu|nctwb"hdhA IL%W
0nchoInLnu.6 aff . a'tterua-tu^d









?atueanlho nclutt Lo ngiontdatus




P olucqa.tho l-a.im i-du a4 ymettiuu
f anneqatJu In ino i.du Labi-o t eto t u
Panacu otho Ld'inItA o caillut
e o,hnell ofJto Laintu pentt do n
?atnu1atlwlninu't sp. 1
Pa,nadtaeorrura sp. 1




P analn ngicqa,tlw IntnuA nqa@np rviA
Pd^AmQAacantluian sp. 1
P atrnmel o nchfuin belgieun
PoJwno nhA s teln p ellu!'Ldn
?o,neunqrtonita sp. 1








































































































P o npo nern wl-tipapiilt fun






Pta ctwe,to t o ma med,LtlelnwLcun
Ptu chlu no"do rLQ,t U. a,t terua,ta
Prc chnons.do neils. di-tlev a ewL
P ru clw nsdo ne),ts. In ngiafl)data
Prcclnonwdote)Ja sp. I
Pnoclnonodotte,W sp. 2




P teulo nchu decempapillnfuu
Ptudoncltua sp. I
Ptgclwlainelltu sp. 1







































































































Rhi ncho neru da.Le.L [enun
Rlulnchonurc, l"qnge't
Rhy neho nena meganrp lvLda
Rhqnchonena quenuL
RLtqnelw nens 6 ctJ.tatun
Rhqnchonerm n.sp. 1
Rhqnclwnetil4 n.sp. 2
Richt etui-a deco wLnch'L
R Lch.tetu ia" inae4uo'L)'s
P-Lch.tetuia. sp. 1
SabaLLena ce].LLca





Se,t o,safu,t Lutin hiloluea
Sigmophotranern nu[un









Spiho pho ne.Ut" panadn u
Spibophottel.La sp. t
SninLnia, Laevi-t
Sp ninia patt-at i-LL ( etta
SpinLwia sp. 1
S tephnno InLmu bico tu no.tua
S te.p hnno Lal-mu e't"egan t
Stepltano InLmua 6lev enAiA
S tepttano Lainu gandav eru i.t
Steplnnolt'hru,t sp. L
Stzphavwb'inta sp. 2
Stglo theilt fiu mtpti'Ltu
SqrwdonbLuttt n.sp. 1


























































































SpecLes f .t. Mnberstatlons
S g rc ne[u., Wev i't etto t tu
Tanvain,ep. 1






T heldA ttts hetutotBinilo i-du
Thelwl*ul iwequolLt
Thi,Ii6 taA to tgit tinecaudattLt
T huds'ittt' piui:twtui't





Thu,L6ttL6 sp. 4Tlvnlttlt sp.
ThptuelltotfiL ap. 1




































































































































































considered as v e r y c o n m o n because
they occur ln more than 50t of the stations (in decreasing order of fre-
quenry) :
?noclnonodonella a-tteruota, 0lchtwwwdonn cucu.llola, lvtgx p&6eehlt, Eno-
plo Ldea ryiuln ham-tu.t, Clw rwt phim p d@p o nLLca, WLIJ@ I'z,irua moninu, S4-
ba.tLwLa cQltieg, Neochtans"dpts runi.tn, ?atu.ct1oftholo"Anua penlodon, Xqa.La
AtJLi.a-tr., CtnonatytitvLna peil.i.ta" and Viscotin (nruzii.
Species which are considered as c o m m o n for the area (fre-
quencv between 30-50t) are in decreasing order of frequenry :
Ricluteni.a LwequnLL, filorwpotthia mh,o.bi.Lit, Leptonenella aphonothecae,
Tubolaineidel att. teywicattdotru, Enoptblai.ntua prLoplnqwA, ?attaenvftlwncturA
tlnwstitu, Oelno don a, tchl,LzL, CaLomLutott Lmu's ttone.afui.t, Tnicla tlteni'sttu
mirabi-UA, Thenbfuu ttotcod(Lenaia, Clnonsdoni.ta sp. 3, llLcnnlnLmut ao-Lna-
eL6, Daptnnena ttqlotun, Saba-tLwin, puneto-ta, KoatuLnochturs"dofi.0. Intenzen'c,
I'LLuoLainuA o6L,Lo.cLon, AacolaLn4ui sp. !, Pataeqa.tlwlaimu oceu.Lttu, Volvae-
Lainu rrnlon, Rhqnclwnetn quemuL ana Steplnvolabru elegan.
146 species are very r a r e, 1.e. they are found in only one
station. These species occur also in very low numbers.
29 species have an average relatLve abundance higher than lt ; these
are in decreasing order of occurrence :
SabotLuia punc.tttt. (13.1r) , Oaptonema tenwispLcil* (r.2ul , Katr.h,Lnocl'nonw-
dors LonenzewL (5.8r) ?tochtunsdohQ,tla, a,tteru.a,tn, (3.8r) , Panncqoltwlnintu
pentodon (3.6r) , Saba-ttenLa eeltiet" (3.4t) , Chtumoaph)na poiapovttica(3.2r) , Neochtarnadoru" rrutttJta (2.9r) , Clurawwp'ittirw pe,U,t-ta (2.3t) , )nqx
puL|eefurA (2.321 , Enoploidu tpicu,Lo[v:rs-tud (2.22), MLetwloinu eovwtttoUt.tz.irl 
, 0iclwtm.dottn" eteu,L[.lir. (2.0t) r ltronlutrttettn dislmefa (2.0t) ,MoLgolaL-
muA furnqoitaru (1.9r) , lhetwlaLmua nahiruA (1.9r) , Oetmodonn acfui,Lzi (1.9t),
Pattnetnllwncluu tlnunoaia (1.9t) , kla.La 6tlr,b"tt. (1.8t) , Rich.tetr.t.i.a inae-
qu.al-it (t.Br), Sp.tnLnia pai.aaLti|Qttt (1.5t) , Oaptonens, nontsnd,tum (t.4*),
Leptonenella aplrarcthecae (t.3t), Clvwrndoni-ta sp. 3 (1.3t) , Rhqnclwnena
quanuL (t.22), Tubolaineidu att. tenwLestda-fiu (1.1r) , Vi.aentla (nanz(i
it.orl , Colomie-twldhrua lwnutttt (1.0t) and l',lonopotthLa nhabi.U.6 (1.0t) .
The species caryosltlon of the dtfferent stations ls presented ln
addendum I. The dlstribution maps of the specles are presented in Figs
tr4-2s6 (p.513 - 584)
e) Analysis of the nultispecies patterns
a) Cluster analysis
Only 185 out ttre 456 species rdere taken into account for the
cluster analysis, because the maximr:m number of variables for the Clustan
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Fig. 11. Dendrogram of the 102 stations of the classification Performed on
a Bray-Curiis aissinirarity natrLx classified by flexibre sorting
with B equal to -0'25'
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an overall mean relatlve abundance > O.5t for the calculation of the sinl-
Iarities between the statlons ; their nrrnber ls 185 ; this means that nost
of the species (271 of ttre 456) have very low abundances.
Fig. 11 presents the resultJ.ng dendrogran of the classlficatlon,
whlch is perforned on a Bray-Curtis dissimllarlty matrLx classified by
flexlble sorting with B equal to '0.25 (cf. Lance & glLlliams, 19671.
(Group average sorting classification was also performed, but its results
vrere very similar and therefore not reproduced in this work).
In the dendrogram, six station groups are considered (CtUS 1 to
CLUS 6). The Bray-Curtis coefficient is nore or less slnilar for five of
the six groups (CI,US 1 to CLUS 5). The calculated dissinl.larity is the
result of ttre comparison of the mean relative species abundance of the dif-
ferent statlons ; the six station groups clusters at about the sane level
which me€rns that the slnllarity within each group is comparable with each
other. Only CLUS 5 has some statLons with nearly identical specles compo-

















cLUs 1 c€ntains statLons along ttre Dutch coast and the Be191an
vrest coast.
CLUS 2 contaLns stations of the southern offshore part of the
area and the area before the Delta.
CLUS 3 and CLUS 4 contaln open sea statlons fron the south to
the north in the area.
CLUS 5 Ls restricted to tlre northern oPen sea area'
CLUS 6 contalns stations along ttre niddle and east Part of the
Belgian coast.
(llhe ilaccard sinilarity coefflcient gives slmilar results).
b) Twinspan-classification
The mean relatlve abundances of all 456 nenatodes species from
each station (mean values are calculated for aII the sanples of each sta-
tion) were analysed by means of a two-way indicator species analysls
(r,!{INSpAlr). The classLfl.catl,on &ndrogram of the 102 coqrosite stations
is shown in Fig. 13 1P. 51).
Charact€rl,stlcs of the analysis are as follows :
five pseudospecies cut levels were used in ttre analysis :
o . 5 - 10 - 25- 50 ; ttris llEalrs ttrat tf the relatlve abundance of one
species differs fron 1 to 50t (as an exanple) the species wlll be split up
ln 'pseudospecies, according to the noted relative abturdances. Other input
parameters for the anallzsis are the st'andard ones (cf. ntll , \7. , 1979)
AII 456 species were taken into account.
The first dichotony in the Tvinspan dendrogran dLvldes the 102
stations in 80 and 22 stations (nffN 1-5 and I'!{IN 5) .
Divj-sion of the 80 Stations results l-n the groqP TWIN 1-2-3 and
TWIN 4-5 with respectively 41 and 39 stations.
Further divlslon of the 41 stations results in TI|IN 1 and TWIN
2-3 with 10 and 31 stations resPectlvely.
Division of the 31 stations results ln TWIN 2 and TI|IN 3 with
10 and 21 statlons resPectivelY.
trhe 39 stations of TtfIN 4-5 are subdivided in 21 and 18 stations
indicated as TWIN 4 and XI{IN 5 respectively.
I conslder the six statlen :gr:o!ps as entities because of the
following reasons ; TI{IN 6 is obvl'ously distinct from ttre others and a
further division of this group will split off only one (or a small nr:mber
of,) station(s). The other station groups, T!{IN 1' TWIN 2-3, T!{IN 4 and
-61 -
Ftg. 13. Ilendrogran of the Trrinspan classifldatlon.
6. 102 statl.ons dlvlded tn IlfINt+ IT{IN 6
b.. 10 statLons of, XTIN I
c. 10 statlong of II|IN 2





statlons of I'lfIN 4
f. 18 itatlons of IININ 5
Q!. 22 statlons."of $NfN 6.



































































































TWIN 5 are determlned at the level of the fourth dichotomy ; from this
point on, only I,!dIN 2-3 has been split up at the level of the flfth dlcho-
tony because too many stations were left within the conbined statlon group.
Both, the classificatlon of the saqrles and of the species are
present in an ordered two-!,tay table which is presented ln Table 6 (p' 55) '
This table e!(presses the synesological relations of the species as suc-
cinctly as possible. The table arranges the one hundred most imPortant
species (Ieft colr:rnn) according to their 'ecological preferencesr and aII
the stations (top of the table) are arranged on the basis of the resemblance
of their species coryosition (station numbers are sequential as noted in
Table 1). The classifications of species and saq)Ies are indicated along
the right and bottom margins. The nain dichotomy for the species is indi-
cated by a horizontal line, and the nain dlchotory for the saq>les is indi-
cated by a verticaL line. Va1ues (1-5) wlthln the table indicate the scale
of abundance (ttre S pseudospecies considered) with absence of a species
represented by the synbol r-r. The al-m of the arrangerent of data within
the two-way table is to show the sallent features of the data into sharp-
relief, by grouping like species with like, and like saq>les wlth like'
The T!{INSpAl,l classlfication also glves a list of differential specles. A
differential species is one witJl clear ecological preferences, so that its
presence can be used to identify particular envlronmental condltlons.
In the ordered two-way tabler the nost important species of
TWIN 6 (stations at ttre right of the table) are noted beneath the 11000'
Ievel at the right of the table and on the right of '100r at the bottom of
the table. Most of these 19 species are present with a mean relative abun-
dance which is lower ttran 5t ; only aaptonena tenui.dpLutLwt (9tD TEtl at ttre
lefr of the table) and saba.LLenLa pu&e:!tt, (405s vul. at the left of the
table) are more abundant (code '5' neans > 50t). The 81 other donlnant
species are rmstLy present ln very low numbers (relative abundance < 5t
agrees with pseudospecies level 'f in ttre table) . Stations are arranged
at the top of the two-way table, with stations of I'WIN 1 at the left and
followed at the rlght by respectl'vely TWIN 2, 3, 4, 5 and 6'
The followlng differential species are selected durl,ng the
classification (for the six TSIINSPAII-groups) :
TWIN 1 (10 stations) : - mean relative abundance > 5t :
Bothqlaimu pa^n 6i.LLeadofia, Ouw dofir. AchtrtLL, LeptnnenelLa. apln-
nothe@e, )nqx Putdzefira
Table 5. Ordered two-way table of the Twinspan-classification(explanation see text)
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- mean relative abundance < 5t :
Aej'Lrwnuw ca],tLea, lnoraneJu. deelwLnelz,L, Clnonadoh)'tt' n.sp. 2,
qa1qnenoldU albaey,Ab, OUnpdou tenwi.tplut'try, l@a(ntu at't'.(Lonucen, Me.teptiloneln colsi.tL, M, hn4.nolelt'L, Neoclwnatonn'
itannrn,'Rich.tetuia deconiryghi, Tne(u|a n.sp. t, TnLcona bne-'visu* A 
and, Vi.tcoM-a, drcnzii.
TwrN 2 (10 stations) :
- 
rpan relative abundance > 5t :
HtqpodontoIt"Lmu,t n:sp. l, \nqx pUtdecltu, Rhipt o,un'ta, Rlutrnchone-
na quemetl, Sp.ihopltatlQlla paaolo t<a.
- 
mean relative abundance < 5t !
AnLLcoma aunLywtt., CaLonLelaInLmU aun'tluU, C. pano,luneAtttA,
Co"InmLetuIA;IruA n. sp. !, Chtuns"donella pra blenabies', Oaptonena
nanum, qUnpdpnn mLeluchneta, D. pont'Lea, OeAnodo'ta. tewt8Wcq- .
Lun, 1uiaenLex n.sp. t, 0naongylolttra LLnap., Eleulhelulnfuu ivi-
quitelotru, EyroplpLtirrun Longl&u.dotut, Ix.onus. aondidq, 
.tlietw -
lain u ot rrel'ilae, Neo chtunadirra angohLca, Po'nacga'tho tnLnoldu
otq, Qfr,,i.i, fiaotonglcqa.tlalaint4 naeturphit, Palutonlulaturypeil,nUa, Puepai,Loy{ana- ei.aaaum, ?o,nponwro 
^otwnophl2tun,, ?. tttJ.lli''ppit-lthtn, Rhincl,anenn celtanntod, Pci,eh.tenin deeonincluc, Sqnon-
'chiu bnevi-toJoitu, VLteotis lrurytunenAiA, Vi-teoain sp. 2.
${IN 3 (21 stations) :
- 
mean relative abundance > 5s :
Cttamoapi1t Lyto. pdJwonhLca, Chtwnupittirc pelfi.ta, Dielvonadotu"
eteu,Ud,ta, Katrh,ino'ehturndonn Lonenze*L, Xqola abd.a.ta.
- mean relative abundance < 5t :
ArcnoLaLnu he,Lgoland,Leut, chtanupistina \.sp.- z, flaptnnua .atq-
lnaum, Oorynerolln albaeyuia, Goni,onchu InngiryW, Gorion-
cJtu n.sp. 1, Leptonenelta aphanothees.e, l,lelacantlvLon h)hau.ttn'
Wtatu Uiintt o AilLae,Lon, Po,n aeslvtlwncluu Lo nEu, .PoJtaileA onclvLum
Aelgiut n,- Bmiao ooma'anUicana, Rlnbdo dQnoii"d' W$u, RfuTncho -
"ent 
tiigoL, Rich,tetw,ia Lndequnl)u, Volvaelaiaw nnlon ana ViAco'
ai,a (ttanzii
TWIN 4 (21 statlons) :
- 
mean relative abrxrdance > 5t ;
C htn wa r:ittinn poa.apo nLLu., C htu noa pitirn p e't LLta, K athiro chtu ma-
dots Lo'ttenzeyi, M[Lgofu.intu Auqo 6'trenA, Neoclwrtwdo trn rruni.ta.
- 
ttpan relative abtlndance < 5t :
Bolboyaimu dentnfuu, ColnnLctulaiJflr,A nan|t !fiua, Crti!findo ni,ta
n.sp. ;: OA*dti allntt t, 0. twtwispiculun, Gomanets. conicauda,
Gonion-ehu- vi!,btu.a, Gowioncfuu n.sp. 1, Leptonenella,aphawtltecoQ.,
Iinlanp eu elnngo.tu,s, llLe.n oLalmua aoLnaceA, M. ottnae'ton,. llonopots-
th;"a. mbt onu," potuinelonch,Lum be)4iun, v a'Lvaelai:nu na! on, vb-
u6i-a gLabta ana Xyoln 6Ln'i'dt!'.
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TWIN 5 (18 stations) :
- 
mean relative abundance > 5t :
Enoploidu ryceu,Lo hanu.twt, laa4eqa.tlwk'inu pe4lo do.n, Pta chsurru'-
aonello ottuua,ta, Rich.teluia Lnae4unl,i,t, SohotlUt'i.a cel'Ltca.
- 
mean relatlve abr:ndance < 5t :
ArcnolaLmu lrc,Lgolandiua, Bathqlninu 
.pry{ryatufu'tta, Catnaco-Lainu Longicaliota, 1aptnnenw dlaAel,l,Lcatldatlm6 .0. lwtuw esae' 0.
naylutn, O. iomsnd,Lcun, O, tenuitpLLulun, O. a1ot-Ldotue, ELeuthe'
rcllinua dilaai, MuauntluLon d,LpLeelwa, MQtoX'Lnlwwp eus n. sp.- 
- 
1,
Me.tonchalainua 6 cafi,icua, 0 dortn.pho nn vi,(Io t L, P tw eitwnndo tte"Ila
di.tt evaewt, Saba.LLenLa punc.tt-ta, glplwnolaimu u)en&Ls, Stepharn -
Lq.iJtuJA b,Leprcna.tut, SqnoncluLolla n.sp. l, TILUf i,Atut pelr.teniA,
VisetM.a elonsnAi and U. sepil@bil)a.
T!ilIN 6 (22 stations) :
- 
mean relative abnrndance > 5t 3
AtenLailnu sp. t, Oapttnenra tenuispLculum, SohoeLuvLa" puvlefufta',
- 
me€ul relatlve abundance < 5t
\UnelaintU zee,ltttdiaU, Melol'LnhonseUt n.sP. t, llontultt4n diA-j*nn, TUAclLQtLLngin Longletudnta, TlLe^iAtuA pel'teruis and ViA-
coti.a rcpannbili.t.
c) Differential species of each Twinspan
classification group
Ttre differential species for the strbdivisions of each of the
stationgroups(nrrultoTWIN6)(cf.Figs13a-f)wit}raIIE€rnrelative
abundance wittrin the subgroup > 5t are noted on the following Pages'
these species always characterize the sr:bgroup compared to the
specles of the nelghbour sr:bgroup in ttre Ttrinspan classiflcatl'on'
TWIN 1 :
sB1 :
GowLoneJuu v,ilhuuA, TnLclwth*iAtuA nh4bi.Li^6, llLetwlaintu sp. 1 .
sB2, sB3, sB4, SB5 :
\Uno dotn,tchu.LzL, Dnaengnonut t'Lnae, EnopLoLdU apLut'Lohonafitt,
EiopLola,im)a zoyte)tae, Ilanern aond,Ldwr, t'le'tep.ai.Lonure" lugme'LenL,
UtUrot atnU qrlnS!;tAae, \nqx p&(eetut, P elepailonutta e)tA6um,





sB5, sB7, SB8' SB10 :
CoXomietulninU honetfui,t, Chtunst&tLtta pttponf'Let', Oaptonuwit4Ut-, qatqnewidU albaenAiA r La.ilw.nwna abelt ant' Leptpne-
^ella aptntwtiwcae, MLeruLaiml 
oafrrse.i.on, 




CtWonsdoni-ta sp. 2, Clnona,apinLrw pe'l!'i.ta., flaptnnum vwwm, OeA-
nodo ru a cfui'Lzi, Tlluiatur hetottntptctt't'oidel'
M04, M07, M09, t'!1358 :
CouomLelulairnu ho neAfuu, Chtwna4inLns paJspo nl'Let, ErcpLoidU
ipi.rltolrot*t u, MetonclwlaLnu aetniau, l,hetulninu't naiiruta,
ieo clno,rsii/ 
^*if", \rWx pUt|eeltu, PoJtamonlu4ttela peiltoLda,Vonponenp---r1,rtl,Li^plLlohn,, P;te clU@tnadonelln' oftenusft", R.\Lpt
o fiirofto, ip,i-U p lio ielln" pomdo xn, T lletuiA tuA tw d co d (Levb iA, V it co -
ai,o, cootantl, V, Langru'tYLenaiA,
tlO3, M1t27 , uI2O2, 141354 z
calnnLetufu,inu paalwnutrra, clt wna.doni-ta sP.. .3., ch4ytw4y,intng
yreg)-to, Hqpodoi.tolsinU n. sP. I, 
.I tanens. rcnd'Ldun, Neoctttuttsdo-
* 
^,rrr 
-ti"b"ii pel(eeJu't, P'elepdilonuw' e)taaun, ?alaenn'tlwn-
",nttt 
-ttaiioa'i;ry,' iu\oU;:tro&dU'at t . teruiendotut, Va'LvaelainuA
' nv,tott, iiuAi sp. 2, OUnodonn acfu;lzL, Ptwclnotn'dotle2Aa' at'-
terusto'.
M10 :
0 umo do ta t cht il.zi, Ptw clnomado teilt a'tteruata'
TWIN 3 :
M08 to !41930 :
Cfuwna4ittinf, pe,t Utd,, Ko,nlt Lno ctwnsdo'ln Lonwtzent, Ptw eitunsdo -
ne,Ila a-tteYunta,
M1348, M1699 :
Clnonadoni-ta sp. 3 , Chlors,apittitw panaporrttcn, oLehnonw.dona cu-
,ttllni, - ai*to'"Llii viltnait, lliutol!,inu ndntvutt, ?atacqa>try+"L-
ru.a pentodon, Ponponem coofiwnai, SabatLwta ce)lica, Oelnodonn
,seht*zi.
11150, SB9 :
gqlw1pihLna pel-Li.ta, I xo nenv. 8 o,LdLdwt, lliuo Laina a tt)ae'Lo-n,
o"i* pniii:;;rra"-iiait 
_nw quq+, nighretwia inna.uotit, The-
,LiAtrLs niiiiltTunAliA, TuboLoiaoLdu ar,t. tenu,tcau-da-tut.
TTIIN 4 :
H2, H3, H4 z
CoLonLctulahruA lwnelfuu, Chtanaapittivta pa^-oqo@*, .C. pelli'ta,
\Uno dont tchulzL, O. tenwi,tpLutttn' LeptonueXla aptuYlo.Lnecae,
MLetuUimU rsnLnuA, Potau|allwltiruA pentndon, MoLgoInewrA tu/L'
godtrcru.
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HG, HB, H11, H13, HtA, H16 t Et7 z
oictttunsdo ra cual(Iott., Kanlz,Lvw chtonndota Lo nenzewL.
H7, H9, H10, H18, H19 :
LeptonemelJt, aphanothecae, llirybLry acinaceA,.. M.^ covwtJte,U-|,
M.' rrsninu, PdnnennthonchU thawatiu, Panncqa,tholni.ncu pen-
tt don, Patunelonclvtun bel,gicun, Ponponeta LoLicun, Sabatiwb
cel-tica, C lvu rmtpi'tvLna parlpo nt'Let.
t4t6, t42L, M59 :
Axo no ls)nu he,t g o Land,L cwi, C h,tu rva pittim p attap o n tica, G o rio ncl'u.a
LongLotadafu,t, Patrnu1ol|wlntnuu pento don, TubolninoldBA af,f . te'
n&Lerrldo.tua, Kattlz'i-no cltnows"do tt a' Lo nenzewL.
M22, M23 :
Ca.LonvLctutn inu I'wnutu,s, Clnoma'tpisu.na peil).ta, 0aptnnena ttq-
Loaun, Muaennthion hil'tu.fum, PnochnomadoneUn ot'teru'd-tn.
t4L2 :
Clnonwdonita sp. 2, Chnorv"tp,(nLna oattapontica, Pnochtwna.dorlQlla
a'ttgrug.ta,
TWIN 5 :
M02, M200L, t42552, M2689, M284L :
Oapttnetra, honno zyu e, Eleu,thetwtn inut ana.ti,,Enoploide4 tpiy(o -
hnra-flu, Erwplola.'inuu pnnpLn4u,ttt, l,leAacanth,i-on dipl.e.9lvrlr',, )don-
toplwtw neeiarqu,La, Pno elnomado ttells, attevutta, Rhsbdo coma oile-
tuLenna, Tniclw thui.t tta nfuabi,Ua, Vi-aco aia, etomo*lal, Po'nacqa-
tl'o Ini:ruu pento do n, SabaLLui-d' pwel,o.tn'.
M06, M11, M1341, M1693, 10061 :
Clttunto"spittiyw poa.dponf,ieg, Mleln^ta.intt corwthe,U,a, ?twcLtnotmdo-
nQLb. ci,i.tlevAenL, SabotLWLa coLLLca Vitcodi-a. dtunzii, Axono-
Iatmu helgoIand,Lctu, Pattacanthoncluu thoanoafuu.
M1323, t4L432, M1485, M1519 :
Arcywloinu ho)4olwtd,Lut;l, 0aptonetn ytunrn, 0. ttqlntm, Oichto-
na.dorra, lutraln che/\e, Enoplnidu dpieu,Lohnmfus, Erapltlt'innu p4-.
pLn4utu r- GowLoncluu n.sp. t, .MeladunnoIt'imu adwtcua, Motw.potthia
'mL,abifiA, Neochturndonn nutwLtt,, Nenchtunsdorta n.sp. t, Signapho -
nanens ,uldunt, Tnichothelti,ttul mfuabiMA, Tubolt'inpLdu aff . tetwL-
enuda"futt, Ui,tcoil.a (nnnzii.
M01, M05, t4t344, 12501 !
qaptnneta |iAfuilatrm, g. ptwpttum, OLchturndona cuanl-Inta, lU-
ctoUinu inrw the,UA, Molgolntnrua atnnenai,t, Pn4clypnadote,llt"
di,tlevt ewL, Sabatienta puhclata, Spiaiwia pana^ti-tidels', T lte-
tLi,6tu5 pelt terui-a, Oaptanenw naturm, Prwchlonsdo,LQllg. o.tl,ew,n'ta',
SabaLLwb ce]*Lca, Vi.te,p di,a coottstlaL-
TWIN 5 :
M1096 :
fuapto nena no tusnd,Lan, H gpo do n to La'inu Lrl'Lclwplw nn',
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M1007, M1616, 10500 :
AtcolnLnu.t sp. t, OaptonQts. horLvweevbe, O. avolbandenti.d, Oiehto-
,rradora cucu,tLatt,, Prtoe-hr@wwdono(2a dlleru-ols', Sabot'LenLa ce,tl'Lu,
Spitdil,o' p anoa i.Lt(etn.
11860, 11880, 11315 :
Monh4tteta didiueta.
M1148, rtlILT2 z
fuaptnnenn nonnwnd,Leun, 0. tenwi.tpLu"Lwt, Monhgdteltn ill ! meta.
M1034, r4l!14, 10481 , ILl2L, 1'230O z
AAcoLaLrul sp. t, Sabd-t'Lelia ceLLLca, Sabol'Lel'La' pune'tL-ta,
11851, M1097, t}7g1, tl3t2, L1672 : none with relative abundance
> 58.
t4r2o7, tL67L, 12080 :
Aaeog*Lnnu sp. t, Monhqatuu. diAiunc'ta, Sabot'tUtia punctota,
The species list per station group is iryortant in the coryari-
son wit5 the closest station group wlthin the classification. It ls not
allowed to compare the differential species of one subdivislon wLth the
species of a station group that is far apart, ln the classiflcation'
d) Ordination
Three DCA ordinations have been done :
DCA1 : including all species and all stations'
Dc,Az : downweighting of rare species and all stations.
DCA3 : downweighting of rare species with excluslon of Ehe 22
coastal stations (i.e. TWIN 6) -
The two-d.lmensional plots of the data on the nematode species
coryosition at the 102 statiosn (for pClAl and DCA2) and of the 80 statl,ons
(DCA3) are presented in Figs 14, 15, 16 (p.71-73). OnIy A:<is 1 to Axis 2
and Axis 3 are presented. Iligher axes do not show any particular Pattern
in the posi,tion of the different statlons.
Stations from each of the six Trvinsp€rn-Eroups are lndicated by
a single symbol in order to obtain a better overview on the position of the
different station groups. The detailed position of the different statlons


























TITIN I - A
TWIN 2 -A
ttllN 3 -V
A tWtX 4 'O, TIfIN 5 .Efifrr 6 -Olj a
"tt fao trY;H"J
x orft
























T'tfIN I - A
TtfIN 2 - A
TTIIN 3 . Y
t'lllN 4 -O













Flg. 15. Trro-dlrenslonal plote of tlre DCiM-ordl,natlon
' Ttd.nspan-gnol4)s are indlcated by a stngle E:fobol)
N(1-&(3.
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Flg. 16. fno-dlnenslonal plots of the DCA.3-ordlnatlon (etrtlons of, ttre slx
Ttrlnspan-grciqrs are lndlcated by a sLngle syubol) i a : Ar(1-Ar(2 i b :
A:(1-N.3.
-74-
DCA1 and DCA2 show a similar position of the 102 stations in a
two-dimensional space determined by Axis 1 and AxLs 2'
The stations of I'!ilIN 6 and TrIIN 5 are rcre close together (es-
pecially along Axis 2) in DCA2 ttran ln DCA1. This indicates tlrat the sta-
tions of both grouPs are esPecially different on the basis of their rare
species (less common than 1/5 of the conmonest frequency) ' No remarkable
difference is present between DCA1 and DCA2 in ttre axis l-scores'
The fact that TI{IN t has low scores on Axis 2 In DC,AI and high
scores on Axis 2 in DCA2 is uniryortant for the coryarison of the different
station groups (a sinilar reversion is present for T'!{IN 3). '
I'!dIN 6 is obviously separated from the other stations in both
DCA! and DCA2 along axis 2 (a similar deviat'ion of these coastal stat'ions
is observed in the TvLnspan-classification) '
In order to obtain a better lnsight in the structure of the
nematode species coryosition of ttre offshore stations, DCA3 is perfonned
and presented by its axis 1, 2 and 3 tn rigs 16a & b (p. zg).
Ihe tvo-dlnensional ordination (axis 1 and axis 2) of DCA 3
clearly shows that the srequence of the different station groups in the
Twinspan-classification is approprLate ; i.e. the greatest separation is
present between TVTIN 1 and TWIN 5 and that TWIN 2 Eo 4 have an intetmediate
position. Conparing the DCA ordination and the T'winspan-classification, it
appears that the groups indicated in Fig. 13a are realistic units of
sarnples.
The greatest distance l-s present between TWIN 6 and TWIN 1 on
axis 1 although the differences between IIilIN 1 to T!{IN 6 are not so clearly
separated along axis 2. Axl-s 2 however shows the largest distance (dis-
sinilarity) between TWIN 4 and TWIN 1 while TWIN 2, 3, 5 and 6 have lnter-
mediate positions.
e) Distribution of the station groups
Fig.17(p.zs)showst}repositionofthesixstatl.ongroupsin
the Southern Blght of the North Sea.
T!{IN I combines 9 stations on the Kwlnte Bank and one statlon
along the Belgian west coast.
t!{IN2groupsl0stationswestofttreKwinteBank.
I'!{IN 3 groups the offshore stations off ttre outch Delta together




Ftg. L7. Posltlon of the slx Tvd.nspan-station groqps ln tlre Southerr Btght.






Flg. 18. Areas denarcated by tso-llnes of DCAl-A:tls 1 scores of, the sta-
tlons of the Soutlrern Btght.
s z'oot
sf osl
Ftg. 19. Areas demarcated by lso-Ilnes of DCAl-AxLs 2 scores of the sta-
tlons of the Southern Btght.
'44^" Nethcrtondr
Bclsium DCA | - Axis I
6V-rhc Nethcrlondc
DCA I -Axis 2
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I,!{IN 4 groups the northern offshore stations which are situated
in a rluqling area of TiO2.
TWIN 5 cornbines the coastal stations along the Dutch coast, to-
gether wlttr three stations along t'he Belgian west coast.
T'!{IN 5 groups aII remalning stations along the Belgian coast.
Figs 18-19 (p. 76 ) present the iso-lines of respectively
DCAl-Axis 1 scores and DCAl-Axis 2 scores in the area (sinilar areas are
delineated for rcA2 and [tCA3 t not represented here) -
The sr:bdivision of the stations from the coast to the open sea
(fig. t7) along Axis 1 and from the south to the north (rtg. 18) along Axis
2 is very obvious. A superposition of both figures gives more or less the
same statj-on groups as ttrose defined by the Twinspan-classification.
f) Conclusion
The Twinspan-classification agrees Ln nost aspects wlth the
Clustan-classificatlon, except for the open sea area, where the different
zones are not geographically separated from each other. CLUS 3 and CLUS 4
are distrlbuted over the whole arear'while CLUS 5 is restricted to the
northern part.
The following comparisons between the two classiflcations can
be made :
I'!{IN 1 is split Lp in two sets of stations whlch have affini-
ties wittr CLUS 2 and CLUS 4.
I,!{IN 2 is split up in two sets of stations too, i.e. CLUS 4 and
CLUS 3. The northern stations of CLUS 3 and CLUS 4 are not present ln TWIN
2, but are classified separately in TlrlIN 3. Ilowever, TIdIN 2 and TWIN 3 are
the result of the fifttr dichotony while the other station groups are the
result of ttre fourth dichotony in the Twinspan-classification.
T!{IN 4 is, except for a few stations, similar to CLUS 5.
I'!{IN 5 consists of the coastal stations of CLUS 5 ; the region
before the Dutch Delta is part of CLUS 2 and shows affinities with the SB
stations.
TWIN 6 is sinilar to CLUS 5 except for a few statiQns west of
Nieuwpoort.
Ttre Ttrinspan-classification (in conbination witJ: the DCA-ordi-
nation) gives information on the relationship between the different statfon
groq)s ; station groups which are more different from each other are farther
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apart in the DCA-ordination ; taking this distance into account, the Tvtin-
span-dendrogram is produced in the rnost realistic way possible (e'g' T!{It't
1 and TIpIN 5 are farthest apart as well in ttre ordlnation as in the TWIN-
dendrogran). In the clustan-classification, station grouPs may turn arotutd
their dividing point and the neighbour station grouP is therefore not nerl
cessarily the most sinllar one (cf. cLUs 1 wlttr GLUS 6).
The list of differential specles provided in the T'wLnspan-
classification, together wittr ttre ordered two-way table, reveals, in a more
elegant way, the structure of the nematode comunity over ttre 102 stations
from which aII 455 species were conslder3d for ttre analysis.
The importance of ttre very htgh number of species wittr a low
abundance in ttris heterogeneous area, cannot be neglected l-n ttre comparison
of the different statlons. For the classification of the counrrnlties Ln the
open sea more particularly, the ntrmber of specles Per station is very high'
Especially the southern area ls split up in a different way in both classi-
ficatlons: rare (rean relative abundance < 0.5t) but differentLal species
of isolated and aberrant areast (e.g. sandbanks) are not lncluded l-n the
Clustan analysls (e.g. Epsllonematldae and Draconematidae in the coarse
sediments).
From thls polnt on, ttre interprdbtion of the comunity parame-
ters of the nematodes in the Souttrern Bight of the North Sea will be exani-
ned by rEans of differences bet"ween the six TIfIN station groups'
B) Bel3!!9$!re-!e!ge93-:s99res-s9PP9gl!ielil9-ssvllggses!3l
s!353s!e5l:!is:
Environrental characteristics of the different station groups
(TWIN 1 to r'!{IN 5) are presented in Table 7 (p' 79) '
AIJ. parameters differ significantly between the six grol4)s (neas-
ured by means of a Kruskal-wallis test ; cf. Table 8, p. 79). Hovtever most
paraneters are also signifLcantly correlated with one anotherrcf'Tab'31p'41) '
AlI observations of the environmental variables pertaining to one
station grouP are tested against the corresponding observatlons of the
other station group. This is done using each suggested variable in turn and
the ones that differ significantly are noted as being possible factors res-
ponsible for the existence of ttre different biotic grouPs' Because only one
pair of samtrrle groups can be coryared at a time, the overall effect of en-
vironnental parameters on the observed pattern is not cIear.
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Irbl.8. f.ultt ol t$. lutttpL oqr.dronr ot tb X,rulkrl{rlur o!r.-yay |no ot .tb itl!!rr-
.nt rr.ln.paFrtrtlon gt'olpar btr.d on tho onrlroruntrl prt.Dtrr!.(+ 1. .tgnll.Ott. t - trot .lgnlf.dttf. rt tll. D - 0 15 Ltrbl).
ll|Ill I .nd tn|tN 2
lTtll I .nd !Ir$f 3
!fiN I r|d fifIN t!
Efltl| I .nd lrlr 5
ItfIN I rnd llllf 6
ImN 2 .r|d lmX 3
trllt 2 |ttal !!nr I
mil 2 rnd lrlt| 5
tlflN 2 rtd lllllt 6
l'l|lN 3 anal lt|IN a
lYtN 3 |trd ltflll 5
mIN 3 lnd ltflll 6
mlN tl lnd IIfIN 5
TIfIN 
'l rnd llfnt 5
































































































Table 9. spearman rank correlation coefficient (rs) between
theenvironnentalParanetersandtheDCA-scoresof
the statlons in the Southern Bight of the North
Sea'(Abbreviations are as in Table 2 ).
DCA1 is the ordlnation of the 102 stations without
downweightlng of the rare species ; DCA2 ls the
ordination of the 102 stations with downweighting
















































































































































































































































































































































































































tlultiple comparlson between palrs of the Tvinspan station groups
(Table 8) shows that the 999193 of the sand fraction Ls the most lnportant
environmental factor in characterLzlng the dlfferent statlon grouPs (L2
from the 15 corples of statJ.on groups are signlficantly dlfferent in thls
parameter) ; only TIilIN 1, TIfIN 3 and TWIN 4 are not signlflcantly dtfferent
on the basis of the Md.
rn" :il3 content is similar between I'!ilIN 1 and II{IN 4 ; TWIN 2 and
TWIN 3 & T![IN 5 ; TWIN 3 and TWIN 4 r only TWIN 5 is slgnlficantly different
from all the other station groups on the basis of silt content'
Theot!er-P3l399!grsarelessindicative,exceptforthedifference
between l'!{IN 1 and TI{IN 4 (Kwlnte Bank and TiO2-dr:4ring) where only the
arnount of org C and depth is dlfferent ; these two station grcuPs are also
separated by ttreir gteographic positlon (NS and EL) . TWIN 3 and TI{IN 4 are
separated on the basis of the gravel content and by their geographlc posi-
tion (NB and EL).
The relationship betneen the environnental factors and the DCA-
scores is examined by means of a Spearman rank correlation coefflclent (rs)'
values of lt are presented ln Table 9 (p.80-91). Hlghly stgniftcant correla-
tlons exist between Md, sllt cont€nt, sortlng coefflcient, geographlc posl-
tion(NB),skewness,de.ptttandgravelcontentalongAxislofbothDCA1and
DC,A2. Organlc carbon and geographic posttlon (EL) seem to determine Axls 2' A
sirnil_ar correlation is found between the environmental parameters and the
DCA3-scores(withoutt}recoastalstationsalongt}reBelglancoast).
c) 9999r31-99!glsslgs
The six station grouPs obtained by analysls of the mean relative
abundance of the nenatode specles out the 102 stations are obviously rela-
ted to most of the environrental factors examined"
Generally, the Southern Bight can be roughly divided lnto slx nain
areas on the basls of ttre nemetode species compositlon ; i'e' (cf' Flg' t7) '
1) The Belgian coast (rwrN 6), except a few statlons on the west
coast. l1hls area is characterized by fine-nedlum sand with a hlgh arcunt
of silt g4.62) and of organl-c carbon (1.41t) t the depth ls about 10 m.
OnIy three differential- species in this area have a nean relative abundance
> 5r, t.e. AteglaLnru sp. t, naptnnern tewispiutLun ana Saho-t'LenLa punc'tn-
ta.
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2) The Dutch coast and the western part of the Belgian coast (11!{IN
5) . The area is characterized by fine-medium sand, low arcunt of silt
(< 5t) and gravel- (1.86t). Depttr is about 16 rn. Five differentlal nemato-
de species have a mean relative abundance > 5t , EnopLoLdU tpLctt'LolalnatuA '
patncqa,tl.a Lainu pento do n, P no chtursdo ru,Il,a o't'teruott, RLch.totui-a Lrcequa-
U,5 and Saba-tLwb' co(tiet,
The souttrern off-shore area is characterlzed by two tlpes of 'com-
nunities' localised in a rather patchy distribution (in relation wit-tt the
heterogeneous toPography of the different sandbanks in the area).
3) The crests of ttre sand banks (exaq>Ie Kwinte Bank, TWIN 1) are
about 10-15 m deep, and are characterized by medium sand with almost no
silt. The arcurt of organic carbon is very high (2.84C). Four dLfferen-
tial species have a mean relatlve abundance higher than 5t, 1.e. BA'thULAi-
wuA paJLa"6i,LLcaudattu, Oumodph-l. Ach!,(.?L, Leptonemella aphnnotheose ana )nqx
pen|ee,tua.
4) Statton group T![IN 2 ls situated in ttre deepest zone (> 30 m)
with tle coarsest sediment. In this area, onLy.ttre channels between the
sand banks have been sampled. Only five specles have a rean relative abun-
dance > 5t : HqpodontolaiwU n.sp. t, \nqx p&(echtt, RhLpt onndta, Rtu1nclw-
nema, quemQ)t and, Spilnphonella pana-dnta.
Species of the Epsilonenatidae and Draconematidae are characteris-
tic of the southern Part too.
1[he northern off-shore area is split up in tr{o station groups TlilIN
3 and TWIN 4.
5) TWIN 3 stations are characterized by clean medlum sand wlth some
gravel (2.74*). Five differential species have a mean relative abundance
> 58 : ChtamarspinLya pdnnpontiu, Clttonoapittina pel]'i.ta, 0lclvunsdotta cuail-
Lo&a, Kotilz,Lnoclwvsdofta Innetzu,L and Xqola' tiltidtd,.
6) T!{IN 4 stations have no significantly different sediment from
TWIN 3 except for the gravel content whl-ch is hlgher ln TI{IN 4. This area
is surrouniled by TWIN 3 stations. DLfferences in the bl-otic data of the
last tto station groups are not very obvious. Five differential specles of
TWIN 4 have a mean relative abundance > 5t , i.e. ChluttuApinLrn po,napontLel',
C. pe,U).ta, Kanlz,Lnoehturndota lntenzenL, lloLgoltinuA tuJlsodtuvu ana Neoclw-
ngdotta muJLi-tl,. OnIy two of tiese are dLfferent from ttre fl-ve speci'es in TWIN
3. Some of ttre differential species of bottr grouPs TWIN 3 and TWfN 4 are the
sane, L.e. @wLonchua n.sp. !, Leptonenelll. aplwwthecdz, I'LLerPLainua 06t)ta--




Zoogeographical and ecologlcal analysis of narine benthic con-
munities was first establlshed on the basls of the macrobenthos. Thls kind
of study started with the recognition of sirnilarities betvteen dlfferent areas
on the basis of their faunal caryonents. Several definltlons of the comu-
nity concept evolved from very siryle to rcre coryIex ones'
petersen (1914) was the first in studying this kind of problen
and his definition of a conmunlty is as follows : "two donLnant species from
different ta:<onomic groups should be used to designate a community". Peter-
sen,s conmunities were conceived as descriptive statistical entitles and not
as biocoenoses, which irylies ecologlcal units. Ttrerefore, Thorsen (1957)
stated that a community must be coryosed of species whi.ch interact with each
other and ttre environment and a conmunlty has, therefore, an ecological basis.
Thorsen (195?) defined 'isoconmunities' or rparallel-level botton-
conmunities' as ecological paralle1s since the sare tlpes of bottons are ln-
habited bryr species of 'para1lel! animal cornmunities Ln whlch dlfferent spe-
cies of the same genera replace one another as the 'charaoterizlng species'.
This concept was first established for the macrofauna, but it
seems now that honogeneity and parallelism are even rDore pronounced at the
neiofauna level (Remane, 1933 r Por, 1954 i Coull & Ilerman' l97O t
cf. revlew llicks & Coull' 1983).
As far as the'nematodes are concerned, the exlstence of isocom-
munities is particularly clear for sJ-lty, coastal areas. These habitats are
characterized by a reduced number of farnilies and species, whlch seem to
have a world-wide distribution. This conmunity ls characterized by the
fottowing genera z SabotLWb (nalnty S. punc.ttta) , Do,LULo"LttopSiA , SpinLni.a
(nainly S. ytatati.tL|elal , TnAehQ,ltLngia (mainly T. InngLcatdatal , fulelol'Ln-
hono etu ana Sptwetwla)nu.
The nematode comunities in the sandy substrates of the European
rdaters are very uniform in ttreir species c-oryosition too. However, the di-
versity of this kind of comunity ls so htgh that lt is very dtfficult to
list a workable nunber of characteristLc species. The specles coryosition
of the isocormunitles on sand srrbstrates is very diverse and the relative
abundance of ttre different species is determined bry factors that are stlLl
unknown. trhe parallel-level botton-conmunities of sandy substrata are
mainly deternined by the overall presence of Desrcdorl.dae, Microlainidae'
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Chromadoridae, Cyatholaimldae Vlhile much of thLs rparallellsnr (sensu
Thorsen, f957) in conmunity structure around the world is partly the result
of certain farni lies being interstitial (and thus confined to sandy sediment) ,
others being burrowers and gliders (and thus confined to nuds), others being
strictly epiphytic (and thus in the phytal), the specificity of the assem-
blages in rmst cases is remarkable. However, in marine nematodes, some fepi-
Iies are so highly diversified that they occur in high abundance in almost
every biotope, be it wittr different species or genera (e.g. Oaptnnena StULo-
6tM Ls confined to sand while 0. tenui-tpLcttLwn is confined to sandy silt) .
On the other hand, the Epsilonematidae and the Draconematidae are only pre-
sent in very coarse substrata.
b) Subtidal conmunities
The state of the knowledge of the subtidal meiofauna of the
North Sea has been recently reviewed by Heip e-t aL. (1983). A more general
review of the ecologry of narine nenatodes is presented by HeLp ?-t eL. ( 1985) .
lltre discussion of the characteristlcs of the nematode conmunities in the
Southern Bight of the North Sea is mainly based on that review.
!{ieser (1950) exanined the rnelofauna from Buzzards Bay (U.S.A.)
and was ttre first to deal with the cornmunity concept ln marlne nematodes.
An 0dottttplwrc-LeptonanQJ-k. conmunity fron sandy habltats and a Teluchel-
I,Lngia Longieluda,tl-Tnn"chqdenu wwtnens,ts (rctnorhynch) cornmunity fron silty
habitats were described. In the 'siltlr conununitiest one species domlnated,
whereas ln the rsandy cormunity' three or four equally doninant species were
present ; the sandy stations represent a tlpre heterogeneous habitat than the
silty station. The existence of nr:merous microhabitats wLthin a more general
environment can be lnferred fron tlre distrlbutlon of closely related species.
More species, and a nore even dlstribution of feeding-types, wl-ll be present
in a habitat with a larger nr:nber of nlches ; silt-clay content, sorting
efficlency, and redian grain size determine the heterogeneity of the sedi-
ment. In aII later studies, these concepts were exanined in rnore detall.
Ecological studies of the subtidal nematode connunties in the
nelghbourhood of ttre North Sea (British, French and German coast) vrere Per-
formed in recent years bryr l{arwick & Buchanan (1970), lilard (1973, t9751 ,
Boucher (1980), Gourbault (1981), Lorenzen (1974) and iluario (1975).
C o a s t a 1 m u d s are characterized by a few dominant
genera which all belong to ttre famllies Comesomatidae $abat'LULta, 0orutrlaL-
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ntop6iA) , Linhomoeidae Netdl,Lnhofioeua, Tetuche'(l-Ln9fu, Ounolaimri) r xyali-
dae (Oaptnnema), Desnodoridae lSpildnig, Sphaerolainidae $phrc''o[aiJn$l
and Axonolaimidae 1[SggIAinuA). llhis assenblage seens' to occur world-wide,
indicatingt}leexistenceofparallelcomunities.
The coastal muds off the Belgian coast (cf. TIIIN 6) are cha-
racterize d Vy Saba.tienLa punottta, fuaptonua' tznwirspLctt'Lun and' AteoloanU
sp. 1. Species that occur regularly in this area are (cf. ordered two-way
Tbinspan table, p.65) t Me.tol-LnhonoetU n.sP. t, tlanh4tt^n diAluelg', SN-
,LLyU. pattAi-tl|Utt. Hovtever' the muds in thls area are characterlzed by
very species-poor comunities, in coryarison wlth the other coastal areas
in the North Sea (see chapter on diverstty) '
warwick & Buchanan (1970) described a0orullainopsiA punetl.tttl-
LeptotntmU e.LegarU-SahALLUin upldg cornnunity in the silty sediments around
Northern Britain (i.e. Northrlnberland coast and Fladen and Ipch Nevis
grounds). The silty area off the Northumberland coast is couparable with
the silty area around tlre Belgian east caast wittt regard to sedlnent tex-
ture. However, the nematode comunities in Nortfiern BrLtain are more dl-
verse than the 'Belgian' ones (see chapter on diversity) ' Three species of
Comesomatidae co-occur in htgh nunbers, i.e.fiOngLai'trcpAiX pgelt'tug (2Bl '
Safu.LLenLa ctpLdo, (syn. S. celtieal and S. o'uo'tn (18). Slnilar nematode
connunities have been described by Ward (1973) for the Llverpool Bay were
SabAt'LenLA is the dominant genus (analysis was perfored to ttre genus level
only).
llhe muds in ttre German Btght of the North Sea are characterized
ay Saba.tLUdn pulel'na 1syv1.n. S. ptulcta;tnl , Tet6che'I-Iingin LongLcau'do'tn ana
DelrcIaLmU att. bulbtt'ttU (r.orenzen , t974 i Juario , t975) '
T6e nematode comuniQr ln the sitt deposits of ttre Morlalx Bay
(Charrnel, France), are charac@rized by SobaLtenLa pu'Lchnn, TelUChell'Lngi'a
LongLentda-ta, Aponena ttrtosuA, llela!-Lnlurceu di'Ii(onnis, M' aft' LongiAeta
sabaLLwLa cel.tiet, ltoLgoLaLnu tlttso|twm, Tentche.l-LLngLa eonwaui't and Spt-
niwLa paioAitL|Uta (enurbaurtr 1981) .
The Meditteranean muds are chracterized by a horcgeneous set of
species from the Corresomatidae (nainly Sohof,LQttLa p'@AbU66d'LiA (syn' S' orc-
nartg'1 , g, gh.anulosa (syn. s. gnani|etq and Oorullaimpairs nedLw1ltuLell and
Sphaerol-aimidae $phAet9lainu6 diApdh) (Schur:rmans Stekhoyen, 1950 t Bou-
cher, t972 ; Vitiello, 1974).
North American sr:btidaL nuddlr areas are gieneral-ly characterized
by trre sane genera (Tietjen, !9771 . sabatie-nLa pu'(.e-ltna, Telsehe'[L'tngia con-
mwuLs, TnipqLoidU gmdl); and Spfuriwin patati-LL|uta are the dominant spe-
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cj-es in the muds and muddy sands of Island Sound (USA).
Qoa1fu,itropsil me,td.ttlwcu8 Ls also an iryortant species of nuddyl
fine sands (Buzzards Bay, lrlleser, 1950) .
previous data l-ndlcate that parallel cotmunities exlst ln coastal
muds at the species leve1 ; ttre relatLve dominance of the dl-fferent species
may differ but their overall presence is striking. SohaLLQJl"i!. puneta'tl'
(related to S. pule-lUn of ttre srrbllttoral marine muds and very close to S.
ohnotil is doninant in all coastal muds. The lryortance of accompanylng
species varles and the factors which c€ntrol their occurrence are not qulte
clear for the noment.
@urbault (1981) found that especlally Me.to&LntWngeuA spp. and
SpinLwLa poJttAi.tL$Qlta br-core mre abundant when the silt content decreases.
TietJen (Lg77l consldere 4 TUtchoLlingin Longlceunafu as a species with af-
finities for silty sedl.rrents. Since the relative abundance of the species
in ttre comr:nity Ls very nuch deternLned by seasonal denslty fluctuatlons
and the reproduclive cycle of ttre different species (see chaPter II), the
small changes in relatlve abundance of some species noted during a restricted
perlod of the year have to be interpreted with caution.
In the Mediteranean muds other doninant Sabat'LUin specles are
present ; the striklng difference with the muds of the AtlantLc waters is
the occurence of 0on4lainop{i.6 specles, mostly absent Ln ttre north (ex-
ception, Baltlc Sea, Northunberland coast and Buzzard.s Bay (Jensen, 19"81a) .
The cprylete absence of the predator of the Comesomatidae (i.e. DOn4IAi-
napy,(A) is a renarkable feature for the coastaL areas Ln the Southern Bight
of the North Sea.
C o a s t a 1 s i I t y s a n d s (as present in soma sta-
tions of Ttf,IN 6 and along the Dutch coast and the Belgian west coast TWIN 5)
have nore diverse nenatode comunlties ; the species coryosltion is also
very sl-nilar over Large geographic distances.
In the Southern Bight ttrls tlpe of conmunities is nainly cha-
raclerLzed by Thoracostorcpsldae GtwploLdu tpLcu'bhoJtg'tual 
' 
clratholaLnidae
eonacAatlwlainua pentodonl, chromadorldae Pno clwnsdonel-b' o.t'tuuuld),
Setachinematldae lRlehrteluin inaequnLb) and Conesomatldae tSoha-tLelitn cel.-
tLg). otlrer lryortant species of tlre area are z Po"ttaenntlwneJuU tho!fia'
,sittA, VilcoM-a (tunziJ, Muacnnt-ltLon d,LpLeclwn, 0aptnnam, tenu.i'tpLculun, Sa'
ba.btQri,a, nunoJlia.ana lacoLoinua sp. t (cf. ordered two-way Ttrinspan tab1e,
p.5.5), species which are also present l-n the silty areas.
-88-
In Liverpool Bay, muddy sands and muddy coarse bottoms are cha-
racterized ay 0dontnphoru', Neoelnomadottn' and 0Lelnonadoto' (watd' 1973) '
This community is different from the nematodes in TWIN 5 probably because
the median size of the sand fraction is hlgher. The relative abundance of
the different genera seems to be lnfluenced by snall differences in sedinent
granulometry.
The siJ-ty sands of the German Bight have high abundances of Sa-
bdLlenid putclnn (syn.n. S. pmetotO, MoIAoIaLmua tlulgo|tuvu, Saba.LLenLa
eeltLet ana LongicAathob,intJA conpleuA (Lorenzen , 1974\. An increasing
number of Chromadoridae is also found in the transition from mud to sand
(e.g. prachtans.done,Ils. d,i,tlevaewL, 0Lclwns.dona cucttLb-ttl . Juario (1975)
descrlbed silty sand comnunitles in the German Bight doninated ny MoLgoLai-
murs tilLgo7tau, fottowed by Sabaf,cWLa ptilehtut, Aponurr- t!,Loaua, CalomLelo-
Lainu1 lwnuhu, f,la,ittlLnia compLeta, S. cQ].tLea, Me,talLnl'anoeua aff . tqpLctta,
1aytttnenn {bga,U,Lcarda, 1apttnsns Lor,gi.ttLnecaudaiu,n' PnoeJltuna-dorte}Ia dit-
LevaewL and Leptnl,gLnca venuatuA '
In silty sands of the New York Bight Apexl S. pu'Lelutn and'Tet\-
6CIW!!,Lngi-a 
"p. are doninant (Tietjen, 1980) ; this cornmunity is colryarable
with the cornmuntles of silty sedirents along the Belgian coast (I'!{IN 6) .
Communitles of sand
With progressive lncrease in grain size (and decrease in silt-
clay content), the relative nrunbers of Chromadoridae, Desrnodoridae, I{icro-
laimldae, xyalidae and Axonolainidae become increasingly high ; Axonolairni-
dae, Monhysteroidea and Enoploidea are tlpical for fine sands with a very
small amount of silt.
The existence of parallel communities (at the species level) is
not so obvious in sandlz habitats as ln sllty ones'
trhe differences between the nematode cornmr:nities of the four
zones of the open sea area (fflfn 1 to TflIN 4), which is characterlzed by
clean, well sorted fine to coarse sand, are not very striking' Only in sone
very qcarse sandy areas, a veIY aberrant and tlzpical nematofauna is present
(e.g. Epsilonematidae and Draconematidae in TVIIN 1) '
Important species for the whole open sea area are (cf. ordered
two-way .rvinspan tabl-er p.65 ) : chrornadorl-dae (Pttocfuuma.doLe]2a a-tl'erwota,
OLehtana.dotTa. cuuilIoia, Neoehttornadona muni.tg., Clvutrs"dont'ta sp. z, KanluLno-
chlomadola I'onenzewL), C,Yat}rolainidae pnneqa.tholaiw,u pentndon, ?an'acan-
tlp ncfuu tlannslitu, P oaaulatho LaLmu o ccultuA l, Destrcdori dae @ nq x p &{ ec-
tgA, Clurwma4inLna pa^,oporrtLea, C. pelLLta, De,tnwdofit Acruil.LL, LeptonemQl.La
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aphano tJxectLl t Microraintdae GotonLelulainu lwnutu, Welwltinua aoLna-
coA, M. 1s,nintu, M. ost)taoLon), Thoracostonopsidae Gnoploldu tpLuilohana'-
ttus, Eraplolainu pttopln4ua) 1 xyatidae $IldLa stt'La.td,, TnLchothe*i.,ttrta mL-
ho.bi!,iA, TrLUiAtuA tutet ((ienaia, Ooptoneno at4lotum, Valvae,It"isnu na!.on ana
Rhqnclwnena queme,L), oncholainidae Ni.dcoM-a. (ttnnzii) and Leptolaintdae
$teplnnols'Lnu eLegara) .
The fine and very flne sands along the Northunberland coast are
characrerized by Safu.tien& orlrult (syn. S. eoLt'Lca, , OonULaLftopSLs pune.tl'ta',
AcgLywnens pqcllqdQ^nstril, MosacantlvLon sp., )dontophota Longi-te-tnaa and TUt'
tcl+e1!,LngLa Longleaudnta (wamick & Buchanan , 1970). In Liveryool Bay (ltlard,
tg73l r the sandy substrata are characterized Ay Oelrodona, Neochluwgdohl'
ItLetw ltimuzs and kLch,tetwia.
In a fine sand area of the cerman Bight of the North Sea, Saba-
tLWLa cQ,Il/LcA, Qaptonena LevlcuLwt and R. Lnauaut&il domLnate the coumunity
(Lorenzen, 1974) .
A fine sand station ln ttre Bay of MorlaLx (Engllsh Channel) was
examined by Boucher (1980) during an annual qlcle. The following species
were abundant : RLeJttenin blei.sL, Ca.LornLeluLoimu mov*thoELta, Chtaruapiilrn
nenou.dae (syn.n. C. pe,U,Ltal, Do,ptonens. d,Lventev6, Ac/''inoneng ceJl'Lca, Pttt-
clttwvsdone,Ila di-tLevAetuL ana Oichtatndohn cuailfuto.
The cormunity of sandy sedinents in Long Island Sound (W. At-
lanric) (Tiet1en, tg77) is characterized W TILOUAttU {LevenAiA, Palul'Lntw-
moeuA sp. and ThQtiAfuA tttutiau.
Ni.chols (1980) exarnined the nematode comuntty in sandy stations
off the coast of peru. TtuLconn sp., Loitonests. pindfLaJn ana Cluavwla'Lmu
sp. dominate the connunJ-tY.
Ttre sr:blittoral cornmunl-ties of ttre North Sea and adJacent areas
are characterl-zed by a horcgeneous assenblage of species i howeverr the re-
Iatlve abundance of sone species nay d'iffer much.
Comparlson of the detalled nenatode species composition of ttre
subllttoral comr:nities has to be done with caution, because seasonal fluc-
tuations have not been exam{ned ln most cases. Because of the high nunber
of species in the sand communilles, lt ls very difficult to have an ldea of
the con6rlete species coryositlon fr:om one or a reduced number of saryIes.
c) Marine sandy beaches
Ttre lntertldal environnent of marine beaches has a particular
brackish-water or truely marine fauna which llves in the coastal subsoll
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water. This environrpnt is a transition zone between sr:blittoral' truely
marine bottoms and the contlnental subterranean vraters wlth theLr phreatlc
freshwater fauna. However, sr:btldal , @arse sands, in a high energy envi-
ronment, have a nematode fauna sinilar to that of beaches r:nder strong hy-
drodynamical stress. Tldal marshes and sandflats are characterlzed by the
sane specles as the sr:btldal sandy areas'
An extensive study of the species coryosition from an intertl-
dal sandy beach on the lsland of SyIt (Norttr Sea) over one year has been
made by Blone (1983). tltre beach profile was divided In different reglons,
from the sea to land : tidal sandflat, knick-area and sandy beach slope'
nspecially Chronadoridae, Thoracostorcpsldae, l,licrolainidae and Epsilonena-
ridaeareabr:ndant(i.e.Dlehnnnsdoh-d-cephs'tots",0'lulalgeJui'LerSpillLYLia
par.oA LtL 6e,u., lletaehta nsdo na quadnLbu.Lbd, 0 U nw do nn,tfuA u'to' I ( syn . O U np do ts
Lcllulzl'), SlgwplwMnenfl tu(ttIrb Polaenfihonc.lurA etea)A (syn. P. thousaLuAl '
P, LongU, Pomponena 6ql-tei;e, Viteoil.a (nanz-(i, Enoplnidcl 6ubt!)UaneuA'
Ca.LonLetuLairuA poanlloneAtuA, C. atunonLU, C. tenuietlilA, MLetulaimU
anenLenls, M. naru)a ana lle.tepai'Lonema ensjraunr.
A sheltered lntertidal, flne-particle sand-flat in Northern
Ireland was exanLned at three sites by Platt (1977). Iryortant species of
rhis sand-flat are I sp,uLLtwa pdttai-ti[eltn, Neochtunudonn po8'Le'uo6orts',
Oaptonerm 8e4o6urt, MLotulahrun zortulae, fllQiiAtLu6 pelttzrwi.t, ChtunadonLta
tetutabtnda, llorwpoatlvLa nilobi,Li-t, Ponponews sedee'hs" and Spittinia La-evis.
Ttris species assemblage is found, al.though never very abundant, in the
shallow sqbtidal sandy areas of ttre Southern Blght of the North Sea as
well as in the ottrer subtidal regions of the norttrern henisphere'
The intertidal melofauna from e:qrosed to sheltered beaches along
the coast of North Carclina, U.S.A.1 close to SpanLLnA marshes, has been
studied by ott og72). Ile distlngu.Lshed four associations along a transect
fron hl-gh to low water. Ttre sane faml fisE as in the previous studies !ilere
encountered but the specles coryosition dlffers' In these beaches closely
retared species, nainly of the genera PtgclwlnLne]fuU, MLe-tula(nuA, Th2^iA-
ttL6, ?OtpOnenA and. Tottllhefl'Lngit co-occur. In snbtidal sandy areas, the
genera l,lLelULaLnU, TILULA|U and. POmpOnOJ4M. ar:e also present with a lot of
congeneric species (3 to 8).
prelimtnary results from Souttr Afrlcan beaches showed a similar
nematpde coryosition as in our area i Fricke & Fleming (1983) found the
following gienera z oeAnodona, Partananhgatula, 0nehoLaine].Lu, Bothgla,Lnu '
T rdlto nchulut ana Nu.do na.
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d) Es tuaries
Several estuaries around the North Sea have been investlgated.
In polyhaline conditions, a typical sublittoral marine nematode connunity
has been found in several areas. In the meso- an ollgohaline areas, a true
brackish water assenblage is developed. A list of the dominant brackish-
water and marine nematodes invading brackish water is given in Heip eJ 01,.
(1985). From the 155 species listed, only 18 are restrlcted to brackish
water. Whether true brackish-water nenatode specles exist ts still a matter
of debate. Ilohlever, marine species, capable to invade the estuarine envi-
ronment are rattrer scarce and very uniform ln the different areas examined.
Riemann (t966) described the neuatode communities along the
Elbe in Germany. The nematodes of that area are very sinilar to the fauna
of the adjacent subtldal areas. The polyhaline region of the Elbe is dis-
tinct from the mesohaline zone by the presence of Desmodorldae.
Ilta::wick (L97I) described six different habitats along the Exe
estuary by a conbination of sallniQr, graln sLze, and degree of water reten-
tion. Most of the species are true marlne, poryharine species ; the comeso-
matidae (28t) and ttre Llnhorceidae (27*) are the nost abundant fanilies. The
species composition is prinarily Lnfluenced by grain-sLze characteristlcs
and secondarily by the;.range of the estuarine conditl.ons (e.g. salinLty ran-
ges between 20-34o /oo) . Fine sands and muddy sands wtth high salinity are
characterized by nematode species sinilar to the specles coryosition of
T'!{IN 1-5 station groups in the Southern Bight of ttre North Sea.
Sublittoral and estuarine muds of the Ems estuary and the Wad-
den Sea (The Netherlands), studied by Bouwman (1983) are dominated by meubers
of ttre genera SabotLwLd", Spur,Lnia, Tutteltel-tingia, 1dontnythoha and. Dumolai-
mua.
e) Relationship with environnental oaraneters
(athers than sedinent structure).
wollast (1976') exami ned the distribution of sediment organic
matter in the Southern Bight of the North Sea. The geographic distribution
of lgnit.lon loss of the botton sedl-ments indlcates a higher flux of sediment
organic matter in the coastal zone than ln the offshore area (see Fig . 2Q,
p.92r. This is particularly true in a region of mud accumulation Just in
rront of the Belgian coast (cf. TWIN 6). The guantitative iryortance of
tlte benthos (nicro- and neiobenttros) in req;cling organic matter in the BeI-
gian coastal zone lndLcates that an inportant part of prLnary production
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settles down on the sedirnent. Faecal pellets and zooplankton corPses can
only make up a smalt fracUion of this flux : it is therefore very llkely
t1.at phytoplankton cells and phytoplankton detritr.:^s constitute the bulk of
the organic mat,ter flux to the sediments.
A direct confirmation was obtained in the area of mud accumula-
tion off ttre coast, where vertical distribution of chlorophyll and particu-
late nitrogen in the sediment were determined, showing the lrryortance of
Fig. 20. Geographic distributlon of ignition loss of the botton sedinents(after tfollast, L975) .
Organic Nitrogen (Z)





















benttros in the recrycling of the organic phytoplanktonlc matter (Bouguegneau
Q"t. aL., 1985) (rtg. 21, P.92).
The distributton of several environrnental factors w.Lthin the
area showed sinilar evidence for the lryortance of chl a (and hence phyto-
plankton) for the distributlon of the benthos.
Several environrental factors (terperature, salinity, chloro-
phyll ar' NO3-r M,**) have been determined
ln the Southern Bight in .Iune 1985 by P. Herman (personal com-
munication) .
Temperature (fig. 22a, p.94) was hlghest in the coastal area
(between 13.9oC and 15.4oC) and decreases gradually towards the open sea
area (L2.60C-l4.5"C).
Sallnity (ftg. 22b, p.94) was lowest in the coastal area (Bel-
gian east coast and region north of the Dutch Delta) (24.ta/"o-30.0o/oo)
and increases gradually towards the open sea area. (+ 35.0o/oo). Ttre Dutch
Delta (wittr exceptlon of the Western Scheldt) has less outfl-ow of fresh
r.rater into the North sea i the l-nfluence of the Western Scheldt, Meuse and
RhLne on the salinity of the coastal area is obvious.
The content of chl a (rtg. 22c, p.95) is very high along the
Belglan east coasiL (20-40 Ug.cn-2) ; before the Dutch Delta, values are much
lower (10:23 Ug.cn-2) and the ch1 a content decreases drastically along the
Dutch c'oast, north of the Delta. The cht a content of the open sea area is
very low (< 4 Ug..--2). A linear rel-ationship vtas measured between chl a
and phaeopignent concentration.
lltre NOf content was sinilar along ttre whole coast i a decrease
in No3- content was for:nd frorn the coast to open sea area (rrg' 22d' p' 95) '
The NItr*+ content rilas especially high before the Dutch Delta.
Values off the Belgian coast were nuch lower ttran those of the northern
coastal area (rig. 22er p. 96).
The distribution of these environrental factors withln the area
is remarkably similar to ttre dlstribution of the nematode species t esPe-
clally ttre chl a content shows the aberrant situation along the Belgian east
coast (.I,!ilIN 6) , tl:e sinilariQr between ttre Dutch coast and the Belgian west
coast (nefU S) ; the distributlon in the open sea area is rather uniform ;
tlre high arcunt of chl a on the Kwintebank in the southern part of the area
indicates however ttre posslbly lsolated sLtuation wittrin the area (notice
sinllar difference between T!dIN 1 and TtIIN 2). Hovtever, values in the open
sea area are rather scarce and differences in chl a c€ntent are perhaps too
Fie.22.
-94-
Distribution of environroental parameters in tle Southern
















snall to be responslble for the dlfferensles noted In the nenatode specJ.es
composition.
In the Southern North Sea between 52o30'N and 55oN, a perslstent
chlorophyll a naxlmum @tncl.des wl.th an enriched benthlc zone (Creutzberg,
1984). In thls area, a gradl,ent qf ttdal current velocJ.ties ts decreaslng
fnom south to nortlr ; where the current veloclties drop below a critlcal
valuer mud and detrltus are deposlt€d on the bottom. In thls partlcular
area, tlre benthlc fauna is very rlch and blomass values are coryarable wlth
those ln ttre tfadden Sea. Ttre zone of increased blonass colncides wlth a
maxl-mun of ch} a and can be attributed to the acctmulatlon of organlc rnat-
ggr, whlch Ls nlnerallzed ln tlrat enrLched zone and nlxed wlth the overly-
ing water nasses. 
,
One of the rcst stl{ctng features ln ttre ecological worklng of
coastal ecosystems, and of the Belglan coastal zone ln partlcularr Ls the
iqrortance of the role of bacteria, bottr ln the planktonic and in the ben-
tlrlc phases, ln tlre utillzation of prLmary productlon (Bouqr:egneau Lt il.,




Billen & Sonville (1985) suggest that the iryortance of bacterial
activlty versus macroorganlsms actlvity is a characteristic of enriched, or
cpncentrated redia - i.e. nedia where the production or input of organic
matter is high per gnit voh:re - versus oligotrophic, diluted environnents.
A general increase of the level of prLmary production in the ccastal area,
as a result of increasing nutrlent input, does not necessarily lead to an
increase of pelagic or derersal fish production, but could induce a ncdlfica-
tion of the food web resulting ln enhancenent of microbiological activity at
the e:gense of long trophlc chains doninated by macroorg€rnisns.
The near absence of nematode-predators in the region off the
Belgian east coast, the dominance of the deposit-feeders (rrcst of them bacte-
rivores), the very low species diversity of the nenatode comunity (see later)
and the paucity of higher metazoans wittrin the area, can be partly e:plained
on the basis of ttre increase in nutrient input withln the area.
l,licrobiologica'I organJ.c matter degradation involves the consuq)-
tion of an equivalent arcunt of nineral oxidants, either directly in the case
of respiratory rnetabolisrns, or indirectly in the case of fermentative neta-
bolLsms, the reduced products of which (organic acids, alcohols, H2) have to
be furttrer oxldized by respirative organisms. Oxidants susceptJ.ble tQ be used
in rnlcrobial netabolLsns are o:(ygen, man€tanese oxides, nitrate and nitrite,
ferric oxides, sulfate and carbon dloxide. Organlc matter degradation with-
in the sedimentary colunn causes a depletion of these oxidants Xi and Ern ac-
cumulation of the corresPonding reduced species Yi'
The redox potential in sedinentg can be viewed as the result of
microbial netabolisns. Organotrophic retabolisros generate a flux of elec-
trons to ttre sr:bsystem formed by nlneral redox cor4>les, while chercll-thotro-
phlc metabolisns tend to restore the internal therrcdlrnaml c equilibrium by
oxidizing reduced nineral species at the e:<pense of oxidized ones when
themodynamissfty posslble (glUen & Somvllle, 1985) '
The open sea area (sanary sedinent) of the Southern Bight of the
North Sea, which does not receive iryortant anounts of organic matter' ls
characterized by tbe fact that onty oxygen consu4>tion, mElnganese reductlon'
denitrification and ferrireduction are involed in organic matter degradation.
In the nud accumulation zone off the Belgian east coast, a situa-
tion of ranoxic diagenesis' is present, where oxygen' manganese o:dde, nltra-
te and ferric oxides are rapidty exhausted and sulfate reduction dominates
the organotroPhic activitY.
Bi1len & Sonvi1le (1985) also showed ttrat the relative amount
of nitrogen released as a result of organic matter mineralization by plank-
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tonic and benthic bacteria depends on environlrental factors which can lead
to irq)ortant lack of coupting between the carbon and nitrogen cycles' par-
ticularly in eutroPhicated environments as ln the coastal area' Another
cause of non coupling between carbon and nitrogen behaviour during organlc
matter mineralization results from the occurrence of microbLal transforma-
tions of nitrogen after the stage of anronlfication'
f) Nematodes compared with other benthic organisms
Nematodes apPear to be more sensitive to slight changes in se-
diment cornpositlon than either macrofauna or harpacticoid copepods (Warwicj<
& Buchanan, tgTO). Govaere et. a2. (1980) recognized only three zones in
our area of lnvestigation in ttre southern Bight based on macrofauna and
haryactlcoid assemblages. These areas are : a coastal zone, a transition
zone and an oPen sea area. Buchanan (1953) found that the macrofauna of the
Northqmberland coast is poorly correlated wtth the granuloretrLc coryosition
of the sedirrent, but depends largely on the water depth'
Nematode species dl-strLbution changes with sedlnent tlpe (l{ie-
ser, 1959 ; War*rick & Buchanan, 1'g7O ; Tietjen, 197L, 1977 ; l{ar*rick ' t971i
scheibel , 1976 and this study). TietJen fl977) suggested that changes ln
food are responslble for changing species distributlons. wamick (197t) '
platt (Ig77) and Nichols (1980) suggested that norphologlcal adaptations may
be inportant in deterrnining species Presence in a given sedlnent t]rye'
The size of ttre Lnterstices deternines which tlpe of locomotion
may be ugilised by lnterstltiat organisms. Sediment poroslty (as a measur€
of interstltial spac.e) decreases with ttre degree of sorting in sedinents of
the sane median grain size. llhis irylies that increased variation in par-
ticle size permi.ts closer packing, and results in smaller lnterstLtial spa-
ces (Ruttner-Kolisko, 1961) .
Lerry&Coull(|977)suggestedthatinterstitiatmeiofatxtamust
be of convenient size to fit lnto existant lnterstlces'
schwLnghaner (1981) found that benthic animals with a spherical
dia:neter of 0.5 and 1.0 m define ttre r4rper llnit of ttre lnterstitial meLo-
fauna. A shift fron interstitial to burrowlng li.festyles with a class of in-
tennedlate sized animals capable of neither ls present Ln rcst substrates'
rn fluid muds however, ttrere is no restriction on ttre size of organisms that
are capable of, burrowing (wanrlck, 1984). Vfanddk (1984) discusses sone
size related phenorena which switch nore or less abn:ptly at about the 45 ug
dry welght barrier in temperate shallow-water benthos. sorne size related
phenomena which switch rcre or less
teryerate shallow-water benthos are
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abruptly at about 45
sunmarlzed by Wanrick
US dry weight ln
(1984) as follows:
Snaller than 45 pg Larger than 45 pg
Development Direct benthlc Planktonic
Dispersal As adults Planktonic larvae
Generation
tine Less than one year More than one year
Reproduction Senelparous Iteroparous (usually)
Feeding Discrl-ninate use of Indiscriminate use of par-particles ticles
Resource Partlcle selection Spatial segregation and
partitioning (size, shape' quality) particle size selection
crowttr Reach ::yn?totic contLnue growth ttrroughoutadult slze life
MobiLity Motile Sedentary or rrctile
The optimun weight for an animal with rrnelofaunal organizationr would be
0.64 yg, and for 'macrofaunal organization' 3.3 ng. Eowever, !{ar:nrick con-
cluded that ttrere is not one single optimal body slze for benthic netazoans,
because of ttre wide variety of life'history and feeding characteristics oc-
curring across the whole size spectrum. As size departs ln either direction
(larger or smaller) from the optimum, fewer specles of tJl.e sare size are
able to eo-exist. The split between maero- and meiobenthos occurs at 45 pg
because rnany life history and feeding characteristics switch nore or less
abruptly at. abut tJ:is body size, conpromlse traLts being either non-viable
or disadvantageous. Meiofauna and macrofauna therefore coryrise tvto sepa-
rate evolutionary units each wittr an internally coherent set of biologl-cal
characteristics. The e:<presslon of ttris conservative pattern is rcdified
by water depth : ttre proportion of macrofauna species increases from inter-
tidal situations to deeper lvater. Salinity does not affect this proportio-
nally, and so does not differentially affect mechanisms for malntaining
species diversity in any particular size category of animal. Meiofauna
species size distributions may be rcdified l-n sandy sedirents because of
physlcal lryositions on interstitial or burrowing life styles.
4. Feedlng tlpes
A) Results
wteser (1953) defLned an ethologlcal classification of the free-
livlng marine nematodes, derlved fron the structule of ttre buccal cavity
a'd the gut content. Indeed, a great dlverslty in buccal structures exlsts
in marine nematodes, which reflects tlre dlverslty ln nlches they occt4ry'
The rcrphological dlvisl-on of ttre genera proSrosed bryr Vtleser (1953)
is assured to represent dtfferent tyPes of feeding mechanisms.
The four groups are :
1) GrouP lA :
selecltive deposit-feeders. Without any rcuth cavity (tSough
sometimes with traces of it). food obtained maLnly by neans of the suclcing
porrrer of ttre oesophagus. Consistencry of materials avallable as food nost
lrobable soft or floating. Large and hard partlcles never found Ln the in-
testine.
2) Group lB :
non-selective deposlt-feeders. !{tttr crp-shpaed, conical or cy-
lindrical nouttr cavlty, wlttrout any armature. Food obtalned as above with
addltional help from actlve lpverrents of llps and anterLor part of the tmuttt
cavity ltsetf. Material avallab1e as food as above though larger obJects(e.g. dtatons) are now belng swallowed.
3) GrouP 2A :
eplgrowttr-feeders. Mouttr cavity provlded wlth snall armature.
Food scraped off bigger surfaces, or else the food-obJect ls pLerced and
ttre cell-ffguia sucked through the hoLe nade in its wall.
4) GrouP 28 !
predators-onnivores.
ent structure. uostIY Predators.
of spears or teettr and the llquid
-100-
WttJl blg and powerful- armature of dLffer-
Prey swal.lowed whole or pt erced by neans
food sucked and swallowed.
comments on thls sr:bdLvision will be glven later on.
Many ne!,r genera were created since gfieser's divlsion. I allocate
a partJ-cular feedlng type to ttre nerlt genera by coruparing to oLder, related
genera (cf. Addendum I or Table 5).
The partitioning of ttre species over the four maln feeding Qpes
can be sunmarlzed in a trophic index Ee2 (O = t5e percentage of each feed-
ing tlpe), varylng between 0.25 and 1.00. Egz = 1 lndicates that only one
trophic type is present (thls has only been found when that t'rophic type
was 18) .
Ttre dlstribution of the rean relative abundance of the four feed-
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Table lO, DistrtbutLon of the four feealing tlll)es (ln t) over the 102 stations in the Southern BLght of tbe Nolth Sea (Dor =
trophic tnalex).
Table 11. Srmary of ttre nean relatl-ve abundances of ttre four feeding-t1pes(0) anh tne trophlc dLversit' 1E021 tn ttre statLon groups as de-
fined bv ttre TlflNsPeN-classLficatlon (lTfIN 1 + TININ 5) and over-











































































































































t{ean relative abundances of the feeding parameters per Twinspan
station group (TI{IN 1 to TWIN 6) are noted in Table 11, together with the
overall nean for the whole area.
In general, non-selective deposit-feeders (18) and epigrowth-
feeders (2A) are equally abundant (38.7 and 34.9t resp.) (overall mean of
the 102 stations), while predators-omnirrores (28) and selective deposlt-
feeders (1A) are less numerous (17.6 and 8.5t respectively) .
Hor^rever, inportant (significant) differences exist Ln the distri-
bution of the feeding types (especially between 18 and 2A) between the six
station groups (results of the Kruskal-Wallis test are noted in Table 12
together with the nultLple comparison between the station groups). Fig. 23
(p.104) presents the relatlve abundances of the feeding types for the six
station grouPs.
In TWIN I , the four feeding tlpes are tlpre or less equally nume-
rous i this is also lltustrated by the trophlc index 292 - 0.33. The high
proportion of 1A (18.5*) separates this group from the five others, although
TWfN 3 and T!{IN 4 also have rcre than 10t selective deposit-feeders (nultiple
comparison shows no significant dlfferences between the proportion of 1A in
TWIN 1, 3 and 4) .
In TWIN 2 , the epigrowth-feeders make up for 50t of the colmu-
nity, which is signlfLcantly higher than in TWfN I' TWIN 5 and I'ldIN 6. Gene*
rally the trophic index is not significantl-y dlfferent fran TIdIN 1, T'WfN 3,
TWIN 4 and TIIIN 5.
The distribution of the
TWIN 1 only in the proportion of
ences with TWIN 4 are onlY noted
14.8t respectively).
feeding types in TWIN 3 differs from
2A (45.9 and 31.2t respectively) ; differ-
in the higher abundance of 1B (21.3 and
TWIN 4 ls characterlzed by the lowest nurnber of 18, whlch differ-
entiates it especially from l'ldlN 1' T!dIN 5 and TWIN 6 and by the highest
number of 2A (52.2t).
TWIN 5 has a upre or less similar relative abundance for 18 and
(40.2 and 33.2t respectively). 1A is very rare, while 28 is as important
in TWIN 1 to T!ilIN 4.
TWIN 5 is the only statlon group that differs in all aspects from
the five others. lltre high abundance of non-selective deposit-feeders is
very striking (92.9t) ; ttrls is of course reflected in a hl'gh trqphtc tndex

































of the four feeding tlpes for the six
Table 12. Results of ttre rnultiple coryarisons of ttre Kruskal-tfallts one-way
€urova of ttre diffferent Ttrinspan station groq)s, based on relati-
ve abundance of the four feeding tlpes (0 ) on 2e2.(+ is sLgn.dtff. r - ls not sign.diff. at the p = 0-05 level).
TtfIN 1 and TWIN 2
1IWIN I and TI|IN 3
TIIIN 1 and T!{IN 4
TWIN 1 and ltrlN 5
TtfIN 1 and TttIN 6
MIN 2 and TI|IN 3
1.9{IN 2 and II|IN 4
TI|IN 2 and TI{IN 5
TtfIN 2 and TI{IN 6
TI{IN 3 and TtfIN 4
TtfIN 3 and ITIIN 5
IT|IN 3 and TtfIN 6
T!ilIN 4 and TtIIN 5
I'!ilIN 4 and T{{IN 6




































































Table 13. Spearman rank correlatLon coefficient (rs) between
differentenvlrorrmentalparametersandtherelati-
ve abundance of the feeding types in the 102 sta-




















































































































































































































Conclusion : the nurnber of selective deposit-feeders (1A) is Ln-
creased in open sea areas (fWfW 1 to I'IIIN 4) ; the nurnber of predators-
omnivores (2B) varies around 20t in the whole area, except for the Belgian
coast where a very low number is noted (T!{IN 6). The relative abundance of
epigrowth feeders (2A) is highest in the open sea area (T$|IN 1 to ITIIN 4),
while non-selective deposit-feeders (18) are rpre numerous along the coast
(TWIN 5 and T'!{IN 6) .
The correlatlon between sone environmental parameters and the rela-
tive abundance of the four feeding-t1pes was examined by a Spearman rank
correlation coefficient (cf. Table 13, p.106). SignLficant (to very highly
significant) correlations exist between the median of the sand fraction (Md),
the silt content, depth, geographic position (NB) and the relative abundance
of the four feeding tlpes and the trophlc index.
The distribution of the feeding t14pes is influenced by sediment
characteristics with the following trends :
- the proportion of 1A ls larger ln well sorted, clean sand ;
- the proportion of 18 decreases ln coarser sediment and is very high in
silty bottoms, much loaded with organic carbon ;
- the proportion of 2A increases with the median grain size of the sand
fraction and decreases with increasing silt content and organic carbon ;
- ttre proportion of 2El lncreases in sandy, well sorted sediments not much
loaded with organic carbon.
The trophic diversity and the diversity within each feeding type
will be discussed in the next chapter on diversity.
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.1lhe most irportant dlfferential species per feeding tlpe for each
TW]N station gnoup are shown in Fig. 24a, b (p. 108, 109).
The four rmst dominant differential species of EWIN 1 (with a mean
relative abundance > 5C) are distributed over the four feeding tlpes , i.e.
LeptonenelLa" aythanothQ,ele Is considered to be a selective deposit-feeder
(1A) ; it has a very small buccal cavity and the specles is characterlzed
by a coat of Cyanophycea around the whole body which is supposed to be a
source of food t EalhqlairuA fJa)u"6i.Li(ludofutA is considered as a non-selec-
tive deposit-feeder (18) ; this species has a big' unarmed buccal cavity











Fie. 24az TWIN 1
LeptonemelLa aphanoiheeae Deemodoya schulzi
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Pro cVrcomadorella att erutata
Paracy atholairrus pento dort
AeeoLai'rnn aP,I.
Dq tonena tenat aPieultn
SabatieYtd Punetata
TWIN 4
Molgolairm,ts tu.rgofrons Neochnomad.ora rmmita
ihrkino ehr omado v' a L o r en z eni
TWIN 5
Ernp Loi de s spi cuL ohqratus
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ty) ; the gut contains always a varLety of detrltus ; dlatons were never
observed i 0olnodorrn achuLzt is an eplgrowth-feeder (2A) ; lts buccal cavLty
is provided with prominent, teeth ; by means of a well developed pharynx lt
is possible to swallow eplgrowth-partlcles from the sedl.nent surface ; the
highly novable lips are separated fron the cephalic capsule and allow these
animals to'attachr themselves to the sedl.ment, and to scrape of the grains;
the gut contents a lot of diatoms too t ]nqx putdec,tu,t ls a predator (2B)
which is characterlzed by a very bLg dorsal tooth ln the buccal cavJ.ty (con-
nected with a well developed pharyngeal gland). Gut content is never very
obvious (e.g. no parts of other nematodes or other neiobenthic Aroups were
found) . The distrtbutlon of the feedLng-types of the less comon dl,fferen-
tial species ls discussed later.
The distributlon of the feeding tlpes of the dominant differentlal
specles tn T[{IN 2 Ls as follows z Rltgnchonuta queme/t Ls a non-Eelectlve
deposlt-feeder (18) with a rather small unarmed buccal cavlty ; the lips
however are very noblle and can open the buccal cavlty wldely. Hgpodottto-
ts.inu n.sp. t, RIvLpa ohwftl. and, Spiloplwnella poaalou are episrowrh-
feeders (2A) r these three specles are chromadori-ds wlth well developed
buccal teeth. They contain often dlatons and other snall debrLs partl.cles
in the gut. )nqx pUtdeeluA is the doninant predator (2s1 (cf. TWIN 1).
In TI{IN 3, the fLve domlnant differentlal species are distrtbuted
over three feed.ing types (1A Is lacking) t Xgo"ll, afui,ota ls the nost lmpor-
tant non-selectLve deposit-feeder (18) whtch is a specles from the Xyalidae
with a cotmon distrlbution ln the open sea area. Ttre species has a bLg r:n-
armed buccal cavlty and has a very well ornarentated cutLcle. T'no chrona-
dorids, giehtarm.donn etulla"ta and Koala,Lnochioftsdotza LonenzewL ate the im-
portant eplgrowttr-feeders (2A') ; both species are small (t 1 mn) and have a
snall buccal cavity provided wlttr srnall teeth. They co-occur Ln a lot of
stations. T$ro congeneric desnodorLds, ChnonvapinLnl" pdlllpoyttien" and C. pel-
.U,ta are the urost lryortant predators (2B) ; these are bigger animals
(t 2 nm) wlttr a large buccal cavlty surroturded by a very large ruuscular
pharynx t C. pel,titalr.as always a rcoatr of Clzanophycea around the whole
body.
In statl-on group I'!ilfN 4, non-selective deposlt-feeders wlth a rrn€rn
relatlve abundance > 5r ere tacking. MOI4OI*UrA tungo|ftOyA Is the nost tn-
portant seleclive deposit-feeder (1A) ; thls species is very nuch related
to the MiUtolg,hnU species (2A). Because of the ve1ry s44I1 buccal cayity
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and the pronounced pharyngeal bulb, MolgolainuA ttll7o$fi-ovtA Ls considered as
a 1A (Juario, 1975 considered this species as 2A). Two chromadorids, KaJL-
lz,Lnoclwtrs"d.onn LonenzenL ana Neochlung.dota m,ui.to are the iryortant eplgrowttr
feeders (2A) ; N. mwitn is the bigger species which is also quite conrcn ln
the northern open sea area. The predators are the same as ln TWIN 3 z Chru-
moapinLrw panaponbLc4 and C. pell)-tt.
In TtfIN 5, lA-species are not present arcng the most lryortant ones.
RLch.tetuLa inaequ.ali.t ana Sabatieni-a. ee,I*Lc4 are the nost important non-
selective deposLt-feeders. R. inaZquOl,iA is a small, aberrant nematode with
a very clnnsy bodlz and a large unarmed buccal cavity R, irceqU,Ul is con-
sidered as 2A by Platt, t977 i however, the qut oontent of these animals is
al-ways very divers). S. COLI'LCA is a comesomatl,d that is very abundant in
the sitty sand comunitles along the coast. A cyatholainid and a chromado-
rid are irporranr epigrowth-feeders (2A) ; l.e. Patacqa-ttwLainU pentodon
ana ?rccl;vswndotlelta dtteruoto" respectlvely. P. pen'tndon f,s a larger specles
with a weII arned buccal cavity r gut contents a lot of diatons. P. allerula-
tn ts a smaller species wlth very minute teeth in the buccal cavity. The
predator (28) is a large enoplid EnopLoLdU lpLu,Loho,nvfut. This species
has well developed teeth and mandibles ln the buccal cavity,
In TWIN 5 only non-selective deposit-feeders are present arpng the
most iDportant differentlaL species, l.e. AlcoLainua sP. t, qaptnneng tenwL-
tpLeu.Lun ana Saba.tLeni-a punetata. They all belong to a different fapl ly,
respectively A,:<onolainidae, Xyalidae and comesomatLdae.
Tablg 14 presents the distribution of the feeding tlpes of all the
differential species (list obtained in the Ttrinspan classification) within
the six ${IN station grotps.
Table 14. Number of differential species in each feeding
tylpe in the different Twinspan station groups(N = the total nr:mber of the differential spe-










































lrle can sumnartze lt as follows :
I,!ilIN 1 is differentiated from the other grouPs by the hLgh propor-
tion of 1A (about 5Ot of the dlfferentlal specles).
lldlN 2 and TgfIN 3 are differentlated from the other grouPs bv the
high proportion of 28 (about 50t of the dlfferential species).
I'!{IN 4 is characterlzed by a nore or less even distrLbutLon of the
feeding tlpes arcng the differential specles.
I'!{IN 5 is dLfferentLated f,rom the others by ttre conblnation of a
high proportlon of 18 (t eot) and 28 (t 30t).
T'!dIN 6 ls differentiated from the five others ry the htgh propor-
tion of 18 (t 8Ot) .
Fron this and the overall reLative abundance of the feedlng tlPes
within the sl,x groqps (cf. Table 11, p.tOD, we may conclude that the dis-
tribution of the feeding tlpes Ls mainly determined by the d.istrlbutlon of
the dlfferential species withln each statlon group. The non-dlfferentlal
species are rmre or less equally spread over the four feedlng tlpes and do
not cause Lnportant changes ln the general dtstrlbutlon of the feedlng types.
B) Dlscussion
The dlvision of the free-Ilvlng marine nematodes into four feeding
tlpes as proposed by Wleser (1953), has been much crLtlslzed and Lmproved
upon. A brlef review of the literature wtll tllustrate the nost iryortant
problems.
Boucher (L9721 applied Wieserrs classification to the nenatode com-
nunity of Banuyls-sur-Mer. Ee glamlnsd the dominant specles, the structure
of their buccal cavity and the gut contents ; observations on SabA-LLWtd ,
specles of this genus ll-ve rnostly ln spots of organic matter, as observed
under the binocular microscope. The gut contalns vegetal detrltal partl-
cles, sorne bacterla. - 0onglaimpAiA was considered as 18-, 2F'- and 2A-feedlng
ttpe. - Monhysteridae : consldered as 18 (e.g. TILUitSfu'|) in l{leser (1953).
Boucher noted many diatoms in ttre gut of ThettiAtlt"S ; these diatoms had a
much larger dLareter than the buccat cavlty, so one has to assume that the
Itps can extend a lot. Tlrese dlatoms are often 'undJ^gestedt and seem to be
concentra@d (nog dlgested) close to the anus. Fibers ot. Poaidotcca and sand
grains also lryIy a non-selective dlet, although diatons are prefered.
- fuaptonens tenuispi.utLwn and, PoJutnonhUster.d. piho$a probabty do not eat dia-
toms but pieces of ?otidOwLI" and organic partlcles. - Diatoms were observed
in tlre gut of several Monhysterids (xyalidae). - Spha,eluLaLnU ditApaJt eaXs
- 
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diatoms and vegetal particles, while S. ftg,elLooLtLAiltU ts carnivorous.
- Sphaerolainidae and Halichoanolainidae seem to be selective predators
(always sane type of spicules (from ! or 2-3 species e.g. Then'L|tUA spp'
and AxonolaLmuA sp.) were found ln the gut). Boucher proposed to divide
the lB and 28 group into two categories : 18 : mre selectlve and 18 : non-
selective i 28 z predator and 28 : omnivorous.
Many 1aboratory e:q>eriments were perforured and these show malnly
that the 18 nematodes (mainly e:<periments wittr monhysterids) were selective
in catching their food, e.9. out of many bacteria, they choose one species'
and optinal growth occur on monospecific bacterial cultures (see also in the
review paper of lleip Q-t ol., 1985).
Romeyn and Bor-ruman (1983) and Bouwman e,t a'L. (1984) described the
difference in feeding habits of nematodes from Aufwuchs conmunities and real
sediment dwellers. In the sediment, nematodes have to look selectively for
food betrveen a lot of inedible particles (sand, grains, ....) whereas eplphy-
tic forms can feed in a non-selectlve way because suLtable food is abundant
and relatively pure in their biotope.
Thus, wittrin one genus some species feed in a selective way, others
in a non-selective way; therefore it is obvlous that one has to use the clas-
sification with caution, however, general trends in lts subdivLsion are quite
useful to characterize trophic requirenents of nematode cournunities.
The ccrrelation between ttre trophic structure of the nematode com-
munity and the characteristics of the biotope in which they live' has been
examined in many studies (wieser, 1953, t959,1950 ; King, 1962 t Hopper &
Meyers, L967a & b ; Ottr t967 ; Tietjen, t969 . Wa:n*ick & Buchanan, L97O i
coull, tgTo; Boucher, t970,1972, !974a & 1980;Vltiello,1974; Juario,
Lg75 ; Kito, 1984). In general- they conclude that nuddy sedinents are domi-
nated by non-selective deposit-feeders (50-60t) and that sandy bottoms are
doninated by epigrowttr-feeders (50-60t) ; ln most biotopes, selective depo-
sit-feeders and onnivorous predators are nunerlcally less lryortant. A
Iarge nrrmber of selectlve deposit-feeders were found tryr Boucher (1980) in a
sublittoral fine sand of ttte Bay of Morlaix (with species of the Stilbonema-
tinae doninant). In our studlr, a high proportion of 1A is present on the
Kwinte Bank (with species of ttre Epsilonematidae and Draconematidae doni-
nant) .
The relationship between the distribution of the feeding tlpes and
the stability and diversity of the conmunity is discussed in the next chapter.
It has been shown for macrobenthic organisns ttrat the distribution
of trophlc aroups ts affect€d by food source and botton stabllity (see for
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a review : Gray , !974 r Rhoads, t974). The deposit-feeding and suspension-
feeding macrobentlps show a rnarked spatial separation t susPension-feeders
are largely confined to sandy or flrm nuddy bottoms while deposit-feeders
attain high densities on soft rnuddy substrata (Rhoads & Young, 1970) ' The
low proportion of suspension-feeders on unstable rruddy bottons is related
to the instability of the surface, which nay clog theLr filtering structures.
The incroqpatibility of deposit- and suspension-feeding populations has been
termed , trophic group arrensalismr. Anensalism is an interactLon between tsto
populations where one population is Lnhibited and the other is not. Rhoads
and yowrg (1920) predicted that the nacrobenthic anLmals in Buzzardrs Bay'
would be of three t1Pes, namelY :
(1) honogeneous suspension-feeders, where deposit-feeders are excluded
by an inadeguate food source.
(2) horcgeneous deposit-feeders, where suspension-feeders are excluded
by reworking and resuspension of sedinents (partly by the deposit-feeders).
(3) mixed trophic groups where a diverse suspension- and deposit-feedlng
cormunity thrives due to the phystcal stability of the bottom.
These predictions are conflrned by Sanders (1958, 1960) and Pearson
(1971).
However, sone animals may stabllize the sedlment by tube-butlding
activities which allows other species to occupy an other:xrise unattractive
sediment , many polychaetes are known to stablllze deposlt-s and such species
occur over wide geograPhlc areas.
Hagreier (1930) deuonstrated ttrat the bivalve SpiAuId. Subiluvlei*d'
(IlF) in the southern North Sea bullds r4r huge populatlons by preferentially
settling on sandy sedirnents, but, by its feeding activities increases the
silt content. Ttre silt gives deposl-t-feeders a coryetitive advantage and a
change in comnunity structure occurs.
The coryositLon of subtidal benthic conununities may the4efore vary
spatiallyr vJith small scale heterogeneitlr or with donl-nErnce by one trophlc
group solely due to interactions between organisms and sedlment'
Sedinent structures generated by macrofauna are of special attrac-
tion to the meiobentlros in general (which is ln mst cases donlnated by the
nematodes). This applies to structures at the sediment surface (8e11 ?-t
a2., 1978 i Reise, 1981 ; Thistle, 1979, 1980) as well as to o:<ygenated
burrows running ttrrough anaerobic sediment (Reise & A:(' t979 ; Reise, 1981a'
b ; Gee Qt dI., l9B5). The suggestion that macro-invertebrate consullErs may
regulate ttre densities of reiofauna in salt marsh conmunities is relatlvely
new. BeIl & Coull (1978) and Bell (1980) provided evidence for macrofauna
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predatlon and/or disturbances regulating reiofauna t l.e' denslties of the
different melobenthic coryonents i however, ttre specles diverslty of the
nematodes dld not decrease. These e:<perirental results support the hlpo-
thesis that macro-eplfaunat predation/disturbance has an iryortant effect
on meiofaunal assenblages.
within sedirrents, macrofaunal biogenic structure may provide in-
creased spati-al heterogeneity and/or refuges for ttre neiofauna from distur-
bance.
Reise0979)for:rrdt}ratt}reabundanceofpermanentmeiofauna(nena-
todes, turbellarians, ostracods and polychaetes) on tidal flats is only
locally or teryorar.ily regulated by macrobenthic predators ' During an ex-
perimental stu6y in t5e Wadden Sea, potential predators (i'e' CanCLruU nwe-
frM, PagulgU betulunful, Hqdnac.tLwi.a eclvLvuta ana Nattul d"LvetuoLcolon) on
meiofauna were kept in enclosures ; the juvenile macrofauna responded with
a marked increase in nqmber, while the permanent meiofauna remalned unal-
tered except for a linited increase in nematodes'
Although the nelofauna seems to share nrny ecological propertJ-es
wlth the macrofauna, Processes oPerate on a much smaller spatial and shorter
time scale wittrln the meiofauna. Since changes tn neiofauna populations ex-
posed to manipulation appear to occur rcre qulckly ttran in macrofauna (see
BelI, lggo for a review), the meiofauna may represent a speciat group of
benthic organlsns which can be used to test ideas on long-term c-onmunity
changes and succession within a feasible period of tire' l'teiofauna may
structure macrofaunal comunities too (Watzin, 1983) ' When macrofaunal
Iarvae and juyeniles recruit into the benttros, they are of the same size
category as the neiofauna ; tlrerefore coryetition for shared sPace and food
may becone iqrortant.
Hoffman Qt aL. (1984) evaluate ttre effect of deposit-feedlng by the
rnud fiddler crab UCA pUgnaX on sedil,ent characteristlcs and melofauna Popu-
lations ln a protected New England salt marsh (use1. The overall effect of
flddler crabs on relofauna populations l-s to depress meiofaunal alrundance
by deposlt-feeding. llhese results suPport the suggestion ttrat predation/
disturbance processes are nore iryortant determinants of meiofaunal abun-
dance patterns than intra-rneiofagnal coryetitive processes' Rercval of the
macrobenthos (or some dominant species of it) caused increases of sLnilar
nagnitude in both nematodes and crustaceans. If coryetitlve Processes are
iryortant in reiofawral assemblages, the data of Bell & coull ( 1978) I Bell
(1980) and Eoffman eJ ol. (1984) suggest that they operate at ttre species
level and do not result in changes in the relative abundance of the najor
neiofaunal grot4ls.
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Obviously, these factors must be considered when evaluating distrl-
butions and generatlng ecological hypotheses about intra-neiofaunal and
macrofauna-reiofauna relationships .
The effect of the nelofauna on sedlment structure is not so obvious
as for the macrobenthic communities, but the small scale activlty within the
sedirnent caused by rniofauna may be of local irportance. CuIIen (1973) exa-
mined in aquarium tanks (with sediment from the Bristol Channel, U-K.) that
especially ostracods and nematodes are very active rembers of the neiofauna.
The interstitial nematodes established a coryIex, closely spaced network of
thread-Iike intergranular burrows within the surface layer of freshly em-
placed sedirnent, through which they could be observed gliding at relatively
high speeds (X 2-3 mn/sec). The nematode burrows often persisted for several
hours (presumably indicating reinforcenent by mucus secretions), r:ntLl obli-
terated by the activity of other organisms. 'Bioturbationr by interstitial
nematodes and assoclated nelobenthos, is an important factor lnfluencing the
development of a pale brown, oxidized, surface layer which was formed withln
black anoxic muds in the aquaria. However, in 'high energy environmentsl
the sedimentological effects of ttre reiofauna are masked by wave and current
action and macrobenthlc bioturbation.
There exists an effect of macrobenthic feeding activities, espe-
clally of deposit-feeders, on the trophlc structure of ttre neiobenthic cor
nunity as well. Govaere et ol". (1980) described ttrree macrobenthic cornmu-
nities in the southern Btght of the North sea. Deposit-feeders are espe-
cially abr:ndant along the Belgian coast ; along the Dutch coast and the
Southern sand bank area,rcarnivores doninate the deposit-feeders and onni-
vores and filter-feeders increase ln nunber. The open sea area is charac-
terized by a nore even distribution of the macrobenthic trophlc groupst
with tl.e filter-feeders very abr:ndant in nost of the statLons ; the complexi-
ty of the trophic chain ls highest wittrin this area (Govaere ' t97A) ' The
detal-led distribution (and hence the activitY) of ttre different macrobenthic
animals is not known at present wittrin the area ; it is very pnobable that
especially in tthe rcre stable oPen sea area' the activity of the macro-
benthos ln reworklng ttre sedirent is rcre lryortant (cf. high abundance
of deposit-feedlng macrobentlros ln sore stations) ttran ln t.tte coastal area'
where the effects of e.9. tidal currents and potlution is to enhance the
settling of fine particles within ttre sedinent. Nevertheless, the simila-
rity between the trophic groqp separatl-on of macrobenttros and nematodes is
striking. fhe tnophtc arorry separation within the nematodes probably exlsts
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between non-selective deposit-feeders (18) and epigrowth-feeders (2A). In
TWIN 2, 3 and 4 ttre 2A feeding type Ls two to ttrree times rcre abundant than
the 18 ; ln TWIN 5 both groups are equally numerous ; in TWIN 5, 18 lE the
dominant feeding type wittr 2A almost not present ; ln I'I{IN 1, the dlstribu-
tj-on of the four feeding tlpes ls rather even, wlth a high proportLon of 1A.
For the nematodes, there is no incorryatibiltty between feedlng groups because
the deposit-feeders are not capable of reworking the substrata l-n such a way
that is becorres unattractive to eplgrowti-feeders. The lower arrcunt of food
in ttre open sea sedinents is perhaps not suffl-cient for the deposit-feedlng
nematodes, which are therefore able'to survive Ln qulte high nunbers. But
perhaps there exists some lncoryatlbllity between high densities of macro-
benthic deposit-feeders and eplgrowth-feeders and harpacticoid copepods.
Only 2A nematodes are dependent on the sare food source as the copepods
(Warwick, 1981a). Interstitlal copepods browse on the surface of sand graLns,
sciaplng off the eplflora (Noodt, l97t ; Feller, 1980). The lnterstitial
spaces nay be filled by flne resuspended and reworked material which can
partly be caused by deposlt-feedlng activities of the macrobenthos. Ept-
growth-feeders arcng the nematodes nay be unable to feed unless sultable
surfaces are avallable (Alongi & TLetJen, 1980). If ttre interstlces are
flIled wittr fine naterial. (f.1. in the case of heterogeneous sedLment, 1,.e.
high redian of the sand fraction wittr sone (or a lot of) silt, hlgh sortlng
coefficient, cf. TWIN 5 and 6), the sand grain surfaces are no longer sur-
rounded by rather large interstices and therefore less available to be scraped
off i the rcvenent of speclalized lnterstltial aninals is also inhibited by
the fllling up of the lnterstitlal space.
From all this we may concl-ude that the availabllity of food, the
heterogeneity of the sedirent and the abundance of the deposl.t-feedlng macrd-
benthos are the nain linitLng factors for the nunber of eplgrovtth-feedlng
nematodes (and copepods?) .
@r1ach ( 1978) exarnined the food-chaln relationshJ-ps in subtidal
silty sand sediments and the role of the nelofauna in stimulating bacterlal
productivity. Bacterla are the maln food of deposit feeding nacro- and
lreiofauna. From different calculations it becones evident that the productlon
of bacterla in ttre sedirent is far below fLgures achieved in e:q>erlnental
cultures. In soft bottom marine sedirents, where the input of organic matter
is higher tian ttre renineralizatl-on rate, benttric aninals stinulate by their
actlvities and by nutrlent cycJ-ing the decoryositlon of detritus via bacterla.
Ihough neiofarrna, ln prlnciple, feeds trpon the sane food resource as macro-
fauna, ttrere is no real conpetltion for food, because reiofaunal anlmals bry
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tSeir activities and hryr excretlng netabolic end pnoducts, induce a bacterlal
productivity which would not be there wlthout them, and feed on it. llhere
are a few exaryles where rcre specialized lnteractions exist between benthic
animals and bacteria ; these interactlons have been termed rgardening' (Rle-
mann & Schrage, 1978 ; Gerlach, L978 ; !{an*l-ck, 1981b).
The mucus trap hypottresis (in whlch mucust, produced by nenatodes,
trap organlc partlcles and adsorb macrorclecules and ttrus act as substrate
for the gtrowth of rnlcroorganisms) has been considered as a gardenlng necha-
nisn.
I refer to Heip el. o,L, (1985) (p. 458-464) for a rcre profound
discussion on the feeding activities of narine nenatodes.
5. Diverslblt
A) Species dlverslty ln the total comunity
-=-------
Ttre species diversity of the nematode cormunLtles for the different
samples ls srmmarlzed tn Table 15 (p.119-122>. Eleven dlversity and evenness
indices have been calcul-ated in order @ caryare tlre dlversJ.ty of the North
Sea nematode comunities with data fron the literature, where nany different
indlces have been used.
roined.
Table 15 also shows the nrrnber of individuals (N) whLch were deter-
This nr:nber fluctuates around 100 lndivlduals per sample (excePt
for some coastal stations aLong the Belgian coast and the E-stations in the
northern part of the area) . Because saqlle sizes are lrDre or less the sarne,
differences ln diversity are not nuch lnfluenced bV the nunber of indlvidual-s
within each saryIe. Sanderrs rarefaction rethod shows that in htghly di.verse
connr:nities, nore Lndividuals should be detemined to have an ldea about the
real value of dLversity (Sanders, 1968) ; therefore' rcst of the lndices are
to be considered as ninimal diversity values for the cpnmwtitl-es.
llhe number of species per saqrle varles between 2 (tt67tr ,July
19761 and 42 (M15, JuIY 1972).
Mean values of the diversity and evenness indices per T'wlnsPan
statlon group are noted tn Table 16 G.t2z).(rean value t SE). Eovtever, the
rean values must be sonsidered wLttr caution because rcst of ttrese coeffi-
cients are not dl-stributed norroraIly and ttrerefore no basic statistics are
allowed. Hovrever, non-paralntric statistics and correlations may show some
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Jun ?? | 3.ll
Apr 78 | 3.29
Jun 77 | 1.26
Au<t 12 | 2.24
Jun 77 | 2.38
Apr 78 | 3.69
JuI 76 I l. 16
Jun 77 | 0.4?
Jan 78 | 1.53
Apr 78 | l.s1Jun 78 | 1.33
Jun ?8 | 0,80 | 0.74
Jun ?8 | 0,87 I 0.82
Jur 76 | 0.9r | 0.s8
Jun 77 I 1.12 | l.O2
Apr 78 | 0.68 | 0.s9
JUI 75 I 0.38 | 0.32
Apr ?8 | 0.55 | 0.s3
APr 78 | 0.82 | 0.77Apr 78 | 0.55 | 0.53
Apr 78 | 0.82 | 0.77Apr 78 | 0.48 | 0.4sApr 78 | 0.95 I 0.92
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Table 15 (cont. 2)
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ltflN I and ltflN 2
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fi'flN 2 and TI{IN 6
fifIN 3 and IIIIN 4
TIIIN 3 and lI'ltIN 5
TIIIN 3 and IIIIN 5
TttIN 4 and III.IN 5
T{IN 4 and mIN 6























































































































L7. lrlultlple comparion (after a sigmtftcant Kruskal-trtallis oneway analysls of variance)





The overall diverslty of the nematode comnunity for the whole area
is catculated as 3.48 blts/ind. (H') or 3.05 bits/ind. (H). An average
number of 25.3 species Per saryle ls present. The doninance index ls 9e-
nerally low (SI = 0.20) and ttre evenness indices vary around 0.50 (i.e.
El,g = 0.56 ; E'lr0 = o.52' E2tl = 0'68 ; E.'zr1 = 0'62)'
Nematode somrrnitl-es from muN 1 , 2, 3 and 4 have the highest dl-
versity and evenness coefficients ; T[{IN 5 has an intemedlate position,
while I'![IN 6 has very low diversity values and a h19h Siryson dominance
i-ndex (sI = 0.54).
Kruskal-!{allis test shows that all coefficients are significantly
different between the slx station groups (X2 values in Table L7, p'123)'
Multlple coryarlson between pairs of station grouPs shows that especially
TWIN 5 and 5 are significantly dLfferent fron the others for rcst dLversity
and evenness indices. The four other statton groups are coq)arable in rpst
indices.
N2 (= l,/sl) and N1 (= 
"H') seem to be the most sensitive coeffl-
cients because they reveal the highest nunber of pairs of station grouPs
which are different from each other (resp. 11 and 10) ' Shannon-glLener di-
versity (H') and Brillouln diversity (It) are less sensltive and show signi-
ficant dlfferences betvreen nine pairs of statton groupg. The evenness in-
dices E1,g and E,lrg show the highest number of different pairs of station
groups.
No slgnificant differences in species dLversity for nematode com-
munitles of TIIIN 1 stations are found ln coryarison with TWIN 2, 3 and 4.
T!{IN 2 and 3 are also slmLlar in terns of species diverslty ; but
TIdIN 2 differs onLy slightly fron IIfIN 4 (N2r E1,0, E'1,0, 82,1 and E'2,1) '
i.e. TrIIN 2 has a more even dlstribution of indlviduals over sPecies than
T9ilIN 4.
Dlfferences betvreen T{rlIN 3 and T!{IN 4 are also nainly'found in t}re
evenness of the comunities.
I'!{IN 4 differs fron Ti{IN 5 in terns of diversity (H, tt', NI, N2)
but not in the evenness of the c€nnunlty-
I'IIIN 5 and TWIN 6 dLffer ln rcst indices (except E'2 rL) fron the
other station grouPs.
9gssIg:1ge
The open sea statlons (nffN 1 to I'!ilIN 4) are characterLzed by
nenatode conmunitLes whLch are comparable ln terms of species dlversity.
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Hovrever, the evenness of the nematode conmunitles of statlon group TI{IN 4 ls
significantly lower than for TtfIN 2 and T!dIN 3.
The coastal stations (T'!ilIN 5 and T'!ilIN 5) are characterlzed by
nematode communitles with a lower diversity and a lower evenness ; the
southern stations (off the east part of the Belgian coast, TWIN 6) have very
low dlverse cornmunlLies witJ: very high dominance of a few species withln the
community.
e ) !1s:e:sus-9iy*si gv-:-epe sle:-glve5:l!v-r!!Ill-*gl9:l!-!e$-1!g:
The specles dlversity within eight important famllies was calculated
for all stations ; these fanilies are : Chronadoridae, Comesomatidae, Qratho-
laimidae, Desrcdoridae, Microlainidae, OncholaLnldaer Thoracostonopsidae and
Xyalidae. Specles which belong to these f*rr.ilLes are given in the systematic
part of this work.
The N1-species dlverslty for the eight famtlies j-s noted ln Table 18
(p. 1,26-t27),togetlrer wlth the N1-fanlly diverslty of the nematode comnunlty ln
ttre 102 stations. Mean vah:es fron the dlfferent saq>Ies of each statlon are
calculated only on farn{lles actually present (Table 19, P -t281.
Species diversity ls hlghest in the Chromadoridae, followed by the
Xyalidae1 Desnodorldae, Clattrolalnldae, MicrolaLnLdae, llhoracostompsidae,
Oncholafinidae and Conesomatidae. N1 values vary betrreen 3.11 for the Chrona-
doridae and 1.24 for the Comesomatidae ; ttrLs last value ls really low,
because N1 equats 1 when only one specles is present withln the famlly.
Slgnj.ficant dtfferences between the six statLon groups are noted in
Table 20 (p.129) (Kruska1-Wallls test shows that within fanily dlversities
are significantly different) .
The N1 species dlversity in the CHROMADORIDAE dlf,fers nost between
the six groups ; only II{IN 1, 3 and 4 and I'WIN 5 and 6 are not dlfferent.
Betvreen I,!{IN 1 and I!{IN 2, TI{IN 2 and I'!{IN 3 and 4 there is no sLgnificant
difference in ttre general N1 specLes diversLty of the cornmunity but the dt-
versity of the Chromadorldae is different. The Chromadoridae are present ln
89 of t6e 102 statlons. Dlversity ls hlghest in T{fIN 2 and lowest ln TWIN 6.
The N1 species diverslty of the COMESOMATIDAE ls slmilar for the
six station grorps and very low in all cases (between 1.00 and 1.33). This
farnily is present ln 85 of the 102 stations.
The N1 specles dlverslty in the CYATHOLAIMIDAE differs significant-
1y between T!{fN 1 and T!{IN 2 and 4, T!{IN 2 and l'ldlN 3, 5, 6 and TWIN 4 and
T!{IN 5 and 5. DLverslty is highest for TWIN 2 and lowest for TWIN 1, 5 and
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Table 18 . Nl-diversity values of sone famLlies over the 102 sta-
tions.
(CSROI.{ : Chronadoridae r COMES : ComesomatLdae ; CYATII :
cyattrolainl.dae ; DEsl{oD : Desmdorldae ; MICROL : Mlcno-
Iainidae ; ONCIIOL : Oncholairnl'dae ; THORAC : lfhoracosto-
rcpsldae ; )(YAL : Xyalldae t Fan.tot. : farntly dl'versl-
tv).
M01 |Mo2 IM03 |M04 |Mos 
IM06 |lt07 I!r08 |Moe 
IM10 
IMll 







































































































































































































































































































































































































































































































































































































































































































































































































































































































































Table 19. lrlean values (tSE) of the Nl-species diversity coefficient for the species composition of
eight important famtlies per frrtnspan station grouP (CIIROM = Chromadoridae ; COMES : Comeso-
natidaercyATE:clathollirid".;DEsMoD:Desmodoridae;!'IICROL:Microlainidae;oNCEOL:
Oncholaimidae ; I'gORAC : Thoracostomopsidae ; XYAL : Xyalidae). 'Fam- | is the mean N1-diver-

































































overall mean 3. 1 1tO T6 1.24!O.06 2.26!A,rO 2.8110 11 2.0910. 10 1.3110.06 1 .8310 . 08 3.0010.13 6 .17t0. 19
26. ttulttple congnrison (after a
ttre N1-diversity coefficients
sigmi f i cant l(ruskal-tlall i s
of eight f'ml.lles betrreen
oneway analysls of varlance) of






:IWIN 1. and IT{IN 2
IWIN 1 and $YIN 3
TI|IN 1 ANd TflIN 4
ltflN 1 and TflIN 5
IF|IN 1 and IttIN 6
ltflN 2 and 1lflfN 3
ltflN 2 and TI0IN 4
IT|IN 2 ANd TI{IN 5
fifIN 2 and TtrIN 6
TT{IN 3 Arrd TflIN 4
TIilIN 3 and T{IIN 5
II{IN .3 and TI{IN 5
ItfIN 4 and IININ 5
IT|IN 4 and ${IN 6





































































































6. Thls f,antly occurs tn 80 of ttre 102 statlons.
The N1 specles dlvers!.ty of the DESIODORIDAE ls nalnly dlfferent
betvreen T!{IN 5 and TtfIN 3 and 4 and between lllflN 6 and T[{IN 2 and 1. Dlver-
sity ls hlghest tn TI{IN 4 and lowest ln fI?lIN 5 and 6. llttls fantly occurs
ln 86 of the 102 statlons.
The N1 specles dlverslty of the MICR9LAMIDAE ls slnllar (and
htghest) ln TWIN 2, 3 and 4 and lowest in T$IN 1, 5 and 6. ThLs f'n{ly oc-
curs ln 83 of the 102 stations.
The N1 specles dlverslty of the ONCHOIAIMIDAE ls rather sLnl'lar and
low for t5e slx grorJps I IIWIN l and 6 have n1nlnal valuesr whlle the htghest
value Ls present for T!{IN 3. ThLs f,arnlly occurs tn 75 of ttre 102 statlons.
The N1 speci.es dtraerstty Ln the TITORAC9FTOIOPSIDAE ls highest tn
mIN 3 and 4 and has nlnlnal valueg ln lIt{IN 6 ; rnoEt of the statlon grouPs
are sirnllar. ThLs fa'nlly occurs tn 78 of ttre 102 statlons.
rhe )qALIDAE occur In 101 of the 102 statlons and have maxLnum va-
lues of, N1 spectes dl\rerslty ln ntIN 2 and 3. Lowest values occur ln TtfIN 6.
The fantly diversl8f of the nematode conmr:ntty ts renarkable slnLlar
for flrre of ttre stx statlon grol4)s ; L.e. only I'!{IN 6 showed a n€ry reduced
nunber of farnllies.
gesslssles
llhe spec1es dLversity wtttrln el.ght farnl |163 shows slgnLff cant
dlfferences between station groUps, whlch are not dLfferent I'n tlretr overall
spectes dtverslq/.
The stat'Lon grot4)s of the southern part of the area (IlfrN 1 and
TWIN 2) are not different ln terrns of spectes dlverslty but dlffer on the
bagls of the specLes dlverslty wlttrln the chromadorldae, the cltatholatntdaer
the MLcrolatnldae and the ltyalidae. For the four fanllles' dlversLtfr I's
hlgher ln TfilIN 2 (statlon group wlttr the rpst caarse sedlnent : Md = 375 Um
and 27t gravel).
The open sea area of ttre south (f'lilIN 2) dlffers fron the open
sea area ln the north (nilIN 3) malnly on ttre basis of specles diversl'Qz
wlthtn t5e Orrornadoridae and ttre Cyatholalnldae, whlch ls hlghest ln TI|IN 2'
Dlfferences bet$reen the Uro open sea areas ln the north (lIilIN 3
and TflIN 4) are reflected ln ttre di.versity of the Oncttolalmtdae and the
Xyalidae (bottr hlghest ln fI}|IN 3) and the specLes evenness of the total ne-
matode comunlty.
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The coastal stations (nefW 5 and TI{IN 6) differ in dlversity
from the open sea stations. Horrever, the diversity within the Thoracosto-
rcpsidae and the Xyalidae is sinilar for IIilIN 5 and the open sea statlons
(TWIN 1 to Tt{IN 4) .
The stations along the Belgian east caast (fidlN 5) are cha-
racterized by very low diversity, as well for the whole comunity as for
the diversity wittrin ttre eight iq)ortant fanilies.
c) $gells-gi-ve:: a-!v-i-:Pesl*-9ive::!!s-si$!s-gs-Ieeillg:lves:
The N1 species diversity wl-thin the four feeding tlpes (1A, tB.2A,
28) was calculated for tfie different sauples (cf . Table 21, P.132-133) . lrlean
values (t SE) of the N1-diversity coefficients per T'winspan station grouP are
presented in Table 22 (P.134).
The diversity of the epigrowth-feeders (2e) is highest (N1 = 5.53),
followed by the diversity of ttre non-selective deposit-feeders (18) (Nl =
4.7t)rthepredators-ornnivores(2B)(Nl=3.98)andttreselectlvedeposit-
feeders (1A) (Nt = 2.92). This general trend Ls nainly caused by the dis-
tribution of the specJ-es wittrin the four feedlng tlpes of ttre cornmunitles
tn the open sea area (Tt{IN 1 to TWIN 4). The 2A group shows a high diver-
sity, the 1Et grorp is less dirrerse, followed by the 28 speciesgroup and the
1A gror4>. In the coastal area off ttre Dutch coast and the western part of
t1.te Belgian coast (II{IN 5), 18, 2A and 28 have the same dLversity ; onLy 1A
is less diverse (naLnly because the very low nr:mber of species withi.n this
feeding type). Off the Belgian ud-ddle and east coast (llilIN 5) ttre diversity
of the 18 group ls highest in coryarison with ttre very low Nl-values for 1A,
2A and 28.
The overall trophic diversity (HfJ of the co'nmunities is similar
for T!{IN 1 to T!{IN 4, interredlate for T9IIN 5 (because of a lovr dlversity
of 1A) and very low in II{IN 6 (because of a high dominance of 1B).
Significant differences between the six station groq)s are noted
in Table 23 (p.135 ) (rruskal-!{allis test shows that all species
diversities within ttre feedl-ng type are significantly different).
The N1 total species diversity Ls very highly sigmificantly possl-
tively correlated (P < 0.001) wittr ttre diversity wlthln the four feeding
tlpes separatedly ; i.e. the total d.iversiQr increases with an increasing
diversity within ttre feedlng types.
Table 21.
t32-
N1-di.verslty coefflclents for the specles cm-
pisttton of the dlfferent feeding tlpes '(1A to
Zsl for the 102 statlons ; 'F"T. I lndl'cates
ttre N1-dtvers!.ty coef,f,l'clent for the comunlty
based on the relatLve abr:ndance of the four
feedtng tlpeE t the N1-specles dlversl'ty of


















































































































































































































































































































































































































































































































































































































































































































TabLe 22. Mean values (1SE) of tlre N1-diversiQr aoeffl-cJ-ent for ttre specLes coqrosl-tion
of ttre dLfferent feeding tygres (1A tot 29) ; Fr tndLcates the N1-dtverslty for
ttre omgnlty based on tbe relatine abundanoe of ttre four feedlng ttPes ; the





























































Table 23. Multiple coryarison (after a slgnl.fLcant Krus-
kal-lfallLs oneway analysLs of varl.ance) of the
N1-dLverslty coefflcl,ent of ttre four feedl.ng
tlpes and ttre relatJve abundance of the four
feedlng types (ff) *tneen ttre slx Ttd-nspan
statlon groups. (+ ls stgn.dtff. at the p=0.05
le\rel) .
ITYIN 1 And TTIIN 2
TwIN I and lTrN 3
ITIIN 1 And :TTIIN 4
mEN I and ifi{rN 5
XITIN 1 and IIT|IN 6
I'![IN 2 and IN|IN 3
ntrrN 2 and XI{IN 4
TI(IN 2 and lItfIN 5
'fiIXN 2 and lIttIN 6
TI{IN 3 And T{TTN 4
mXN 3 and TtfIN 5
II{IN 3 and TttIN 6
Ilf,IN 4 and :N{fN 5
TIIIN 4 and fiffN 6
















































ltre N1 total specles dlverslty Ls stgrnlflcantly posttlvely cor-
related wltlr the protrnrtlon of 1Ar 2A and 28 wtttrin the c.omunlty and slgnl-
flcantly negatlvely orrelated wtth tlre prcportlon of 18 and the trophtc ln-
dex.
Ths feedlng tlpes of the mEt abundant specles ln the elght frrnl -










l1tre dlyersity in ttre fasrtlLes ls ln agreerent wlttr tlre dlrrerslty
in the f,eedlng qfpes : the eplgrowttr-feeders (2A) are the rcst successful
specJ.es tn tlre open sea area, whtle tlre non-Eelecttve deposlt-f,eeders are
most successful ln the coastal area although wlth a rnrch lmpoverlshed specles
conposltlon.
D) @ncluslon
The htgh specles dlverslty of the nematode comunltles ln the open
Eea area of ttre Soutlrern Btght of ttre Norttr Sea Ls reflected ln a hl'gh tro-
phlc dlverslty too t 1.e. the dlverstty ln each feed.lng tlpe tncreases wlth
the total dLversitY.
The non-selectlve deposlt-feEderg are nost successful Ln the area
off the Belglan coast, Ln coryarlson wlttr the other trophtc arolE)s whLch are
nearly absent ln ttrl.s area, where the total specles dl'verslty l's aleo very
Iow.
Butr the apecles dlyeretty wlthtn 18 ln I'WIN 6 Ls nevertheless sig-
nl.ft cantly lower than ln ttre other areas.
E ) 5e I elle$blp 
-!e !se$- glye=s! !r j! g-e s$-I9!ssgs!-E3s!ors
The N1 spec!.es dlverslty of the total co@unlqr and the N1 specles
dlverslty wlthin each of the four feedLng types ls slgnlflcantly correlated
wlth ttre redtan of ttre sand fractlon and the arnount of sllt ; {'e' dLversity
Lncreases as the redlan of the sand fractlon lncreases and wlttr a decreasl'ng
sllt content (Spearnan rank correlatl.on s!.gnl"ficant at the 0.001 level I
Table 24r P.t37).
Ttre sane trend's are present ln the d"lverstty within the chronado-
rLdaer Cyatholainidag , Deercdorldaer Mlcrolalntdae and Xyalldae. llhe fa-
rnlly dlversler Ls also c.orrelated ln the same stay wlth the sedirent charac-
terLstLcs. lftre Conesonatidae, OncholainLdae and t]re Thoracostompsldae (a11
three farnLlles have low dlverslQr values ln all statlons) are not much ln-
fltrenced bV the sedlrent characterlstics'
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Tabte 24. Correlation between the N1-diversity of dif-











Family tot. I *** I **
s ) IgrPlelggrsel-egse!3glgsg
Each station group in the Southern Bight of the North Sea is cha-
racterized by a tlpi,cal association of species which show simllarities I'n
a lot of rcrPhological structures-
Relationships between rcrphological characteristics and sediment
structure has been exaslined by several authors (!{ieser, 1959 ; Warwickr
t97l ; Platt, 1977 ; Nichols, 1980).
As !{ieser (1959) pointed out, t}re correlatj-on between norphology
of tlre nematodes and habitat tlpe can either be proved definitely by elPe-
riment or inferred by establishing a co-existence in ttre field between ha-
bitat tlpe and norphological organization. Only the latter approach was
adopted here. The nain rcrphological features which have been studied here
are the feeding t)pes (as deduced from the structure of the buccal cavity)
and ttre famlly coryosition of ttre conmunity (as deduced from sinllar nor-
phological entities) . The following general rrcrphological characteristlcs
can be attributed to the eight lryortant fanilies :
- Dominant species of the CHRoMADoRIDAE from the southern Bight of
ttre North sea are characterlzed by a Punctated and well ornanentated cutl-
cle, brFcal cavity provided wittr teeth (2A) t bdy length rather short
(t 1 run), no visual pLgnents, and rather short somatic setae.
- Ilominant species of the COMESOMATIDAE are characterized by an
rapparently srcoth' cutlcle, buccal caytty rgos-tly unarrqed (1B), ItOdy length
between !-2 m, and wittr scarce and short somatic setae.
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- Dominant species of the CYAIHOLAIMIDAE are characterlzed by anl-
rnals wittr 
" 
p,-.$ed cuticler buccal cavity wittr well developed teettr (2a'
or 28), body length varying between 1-2 m, somatj-c setae not \tery nurprous'
- Dominant species of the DESMODORIDAE are of different 'rcrpho-
typesr ; al.l species have an annulated cuticle t the buccal cavity can be
without teettr (1A), with minute teeth (2A) or wlth well derreloped teeth
(28). Thls is the reason why the diversity withln this (rather heteroge-
neous)farnltylshighestincoryarl.sonwlt}rotherfamllies.
- Doninant specles of the MICROLjAIMIDAE are quite uniform Ln their
morphology ; the cuticle is weakly annulated, buccal cavity has minute teet|
(1A) or weII developed teeth (2A), bodlz Length ls between 1 and 1'5 nm and
the sornatLc setae are always scarce.
- Dominant specles of ttre ONGIOLAII'{IDAE have a srcoth cutlcle,
buccal- cavlty wlth prominent teeth (28), bo{y length between I and 2 m and
cephallc and somatic setae are short.
- Donlnant species of ttre TITORACOSTOMOPSIDAE have an apparently
smootltcutic].e(veryflneannulatlon)lbucca'lcavityiscorylexwl.tttpromi-
nent teettr and mandibles (2B) , body length j-s 2 ruu or rcre and cephalic and
somatlc setae naY be very long.
- Do!trinant sPecLes of the )ffALIDAIt have an annulated cuticle,
buccal cavity ls mainly unarred (18), body tengttr ts about 1'5 m ; the se-
tation pattern is rather dlverse.
To sunmarize, species from rnuddy sedlrents tend to be species with
an apparently smooth cutlcle wlth few somatLc sEtae. Species from sandy se-
dlments have a very ornarpntated cutlcle t the setatlon and the body lengttt
are quite dlverse. A rcre detailed correlatlon between norphology and habl-
tat Ls not quJ-te clear for the notrent. Contradictory lnformatlon exlsts on
this subJect.
G) Discusslon
An J-ryortant feature of nematode communties, perhaps ttre rcst l'm''
portant Ln r:nderstanding their ecologLcal success, J-s the large npnber of
species present in any one habitat-usually an order of magnltude greater
than for any other najor ta:{on. Ilowever, specLes rlchness varles much anong
habltats.
Diverslty indices have been particularJ.y popula because of the
presr:med relatLonshtp betrreen species dlverstty and environnental qualtty'
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However, any lndex involves an inevitable loss of information conpared to
the data from which it was calculated. In the case of species diversity
n*asures, the information lost includes the identity of ttre spLifes in the
commr:nity. For this reason, diverslty indices should never be used alone
and must be coupled with population data or multivariate analygfs' which
reflect qualitative colmunity corryosition'
The highest known species diversity for nematode connunities is re-
corded from deep sea areas in ttre Golf of Gascogne (Dinet & Vivier, t9771 '
Hr = 5.24-6.67 i lowest values are found in polluted sr:btidal nuddy colmu-
nities in the southern Blght of the North sea (H' = 0.00 in sone stations).
The species diversity of the nematode conmunities in ttre Sout}tern
Bight of the North Sea (except for the Belgian coast) is comparable with the
diversity of ttre connr:nities in adjacent areas
Species diversity in sorne coastal stations off Nleurrpoort (Belgian
coast) was already discussed by Heip a Decraemer (t974') i values vary between
Ht = 1.22 and,4.18 and iI = 0.51 and 0.86. The effect of grain size and the
percentage of silt of ttre sediment \das sunmarlzed ln the following equation :
H, = 0.84 + 10.96 Md - 0.013 S (r = O.97Al. This indicates that low diver-
sity is associated wittr a sediment with a low median grain size and a high
percentage of silt. Ttre equation may not be inte4)reted in a strictly ma-
thematical way, because too many factors other than sedinent composition do
affect diversity coefficients (e.g. nr:mber of individuals, surface of the
saq>Iing area, sr:bsaryling technigues, .....). Ilowever, ttris equation, and
other significant correlations with sediment characteristlcs, indicates that
one has to take in rnind that in studying the effects of factors ottrer than
sedinent characteristics, only areas with sinilar substrata should be compa-
red.
The silty area off the Northr.uberland coast ls coryarable with the
silty area off the Belgian east coast wtth regard to sedirent structure
(warruick & Buchanan, 7g7}l . However, ttre nematode cpmunities off the silty
sr:btidal areas are much rcre diverse than the Belgian ones t t|e dominant
farnily is the sane but f:rni ]y and species diversity are higher in Northern
England. The Comesomatidae have a relative abundance of about 4Ot' followed
by the Leptolainidae (14*) and the Linhomoeidae (6t) ' Xyall-dae are almost
absent. llhree species of the Comesomatidae co-occur in high nunbers' i'e'
0on4lainopAi6 punettttu (2Bl , Sabdt'Le-oLa" aryLdn and S ' o'mdta" (18) ' The
coryIete absence of the predator of the Comesomatidae (i.e- OoryInbapSiA)
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is a remarkable feature for ttre coastal areas in the Southern Btght of the
trlorth Sea (see also prevlous chapter).
The sandy are€ur along the Northunberland coast are mainly charac-
terLzed bV 1doyttophora Longiae.tn64, but It ts not known whether that sPecles
is of general occurrence ln sandy habitats. The dordnant specJ-es of the
Southern Blght are dlfferent fron the dorninant species in Northern England,
although dontnant fantltes are sLnilar. The near absence of tlre Chromadorl-
dae (excep. Ael,Lnoners' paehgdenn'tun (?'4t) and?tuc'fuurwdonq ohIeAL (lt))
ln the sandv sedlnents of ttre Northunberland coagt ls remarkable ln conparl-
son wlth our study. No relatlonshi.p was for:nd between the distrl.bution of
the feeding types and the sedlnent coryosition. Non-selectlve deposLt-
feeders are always the domlnant group (ln fLne sand, medlum sand and ln
stlt) wlttr eptgron8r-feeders secand ln importance. SelectLve deposit-feeders
and onnivores are scarc€ ln all three sedlment tlpes. The fawtal heteroge-
netty !s htgher Ln ttre sandy sedlments than in ttre silty ones, and the two
extreme habltats w!.th regard to granuloretric coryositJ.on have the least
faunal af,f,tnlty.
Dlfferent habltats ln the cerman Btght have been studled by Loren-
z;9n U,g74l (i.e. fine sand, @arse sand, silt) and by iluarLo (1975) (t.e.
stlty sand). Shannon-$leaver' specLes diversity (H'), Hnax (both in bLts/
tnd.) and evenness (E) are for the four habltats as follows :
Hr Hmax E
Coarse sand 5.11 6.15 0.&3
Flne sand 5 .38 6 -86 0. 78
StlQr sand 4.30 6.44 0.67
silt 2 .55 A.70 0.54
The specLes diverstty of the sandy open sea sedLoents ln the
Southern Bight of tJle Nortlx Sea ls coryarable witlt the specfes dtverstty tn
ttre sllty sands and lower ttran the dtversity in the fine to coarse sands of
the German Btght. Ilowever, coryarlson of both values ls not conpletely Jus-
tlfied because the dlverstty of ttre sand sedl-rents ln the German Blght ts a
nean value of an annual qrcte (based on rcnthly saIryles) which means that
rcre Lndlvj.duals were analysed. Hffie\ter' ttre differences are not slgrniflcant
and therefore we may conclude that nost rsandy' areas of ttre rAtlantl-c
c€ast, have nematode communltles wlttr a sinLlar dlverslty. The dLverslty of
ttre stler areas ln both regions is however remarkably dlfferent ; ttre com-
ntrnitles ln the Geman Blght are rcre dlverse than those ln the stlty areas
along ttre Betgtan coast (Il' * 1.41). The lnqnverlshnent of thls laEt area
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is probably caused by pollution. Species coryosltlon is also much dlfferent
with a high dontnErnc€ ot MoLgoInLmuA twlgo6t-otu, Soha.ti4ia pu,Lchnn (cJ.ose
ro S. pue-to.ta\, lrlLesulaitwJa tthn6ua, WeJukinu att. lwnutua and, Saba.tie-
nLa celLLel t these species also occur ln the sllty sands and cLean sands
of the Dutch coast.
The nematode communitles
French Channel coast have a very
J = 0.76-0.86) (Boucher, 1980).
versitlr of the comrmlty; both evenness and species richness are stable
throughout the year. Thls assenblage is nore diverse than sinLlar assem-
blages in the Southern Bight, altlrough its evenness is coryarable.
The diversity in the nenatode comnunLties of tlre sandy areas in the
Bay of tlorlalx (Brittanny,France) (H' = 4.22-4.95 i iI = 0.75-0.86) is conpa-
rable wlth the sandy areas in ttre Southern Blght, but the stlty areas ln the
Bay of Morlalx are much rnore dl-verse (H' = 2.68-3.22 i iI = 0.55-0.68) than
4;'0fa
tfr61-oones along ttre Belglan coast (Hr = 1.41 i J = 0.52) (Gourbault' 1981).
Nematode populatlons from Long Island Sound have dlverslty values
ranging between llr = 1.56-2.63 and iI = 0.64-0.80 (Tietjen, t977) ; slnilar
values are obtained ln the New vork Blght Apex (H' = 2.05-3.05 i J = O.75-
O.g2l (Tletjen, 1980). ; in thl-s area diversiQr ls hlgher in sandlz substrata
than l,n silty ones.
The iryact of environrrental factors other ttran sedlment composi-
tlon on the species diversitlz of marlne nematodes was fLrst studied by Cer-
lach (1953, t954)
It has been known for many decades tjrat benthlc connunitles in
brackish rdater have fewer specles than eittrer marlne or freshwater cornrunl-
t.5|-es (nenane, 1933). Ttris Is al-so true for nematod€s. A sPecles sallnlty
curve vras constructed by Gerlach ( 1953 , 19541 from coryarable sedinents in
brackish waters along the German coast. lflris curve shows a minimum nurnber
of specles betrveen 3-7o/"o 5. Freshwater specles penetrate lnto brackish
water to a maximum of too/oo S.and marine specles can invade, in relatl-veJ-y
hlgh densities, ttre ollgohaline area to O.5"/"o S.
A general increase in diversity of nematode cont-unities parallel to
an increase in sallnity was observed by Wi-llens et. dL. (1984) in Lake Gre-
velingen (The Nethertands). Part of this estuary was closed by a dam from
the sea and salinity declines t1l-l t2 o / oo Cl- ; to counteract thls desali-
in the sublittoral flne sands off the
high diversity (IIr between 4.33 and 6.02 i
No seasonal variatlon is present ln the di-
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nization, a sluice was constructed in the Browrersdam to restore sallnlty
to its former hlgher levels. The nematode corernunLty was examined during
the period of increasing sall-nJ-ty, and dlversity was nuch higher in the
Iater years. The specles corryosltLon evolved drastically over the years,
ln that brackish water specles were replaced by true marine specles.
Sinttar effects of salinity on diversity were found by Van Datnne
et dl. (1980) in ttre Western Scheldt estuary in The Netherlands along five
transects over a one-year period. DiversLty is relatively low l-n the eu- to
poJ-yhaline zones (H = 2.27-2.44), reaches a peak in the poly- to roesohaline
zones (H = 3.01) anddeclines to H = 1.53 tn the neso- to oligohaline zones.
The relatively low dirrersily in the sandy sedirnent at the mouth of the es-
tuary may be e:<plained through high turbulence and perl.odical re-worklng of
the sedlnent, a phenorrenon ttrat also occurs in the nearbryr EastteFn scheldt
(Hetp el. dL. , t979) .
A decrease of diverslty with lncreasing environmental fLuctuations
has also been observed by Ott ( t972) on an Lntertidal sand-flat.
Schierer et aI", (1983) examined tlre subtldal (> 80 rn depth) nema-
todes fron the northern part of the Baltic (Bothntan Bay, salinJ.ty only 2-
3,5o/oo S), where the meiofauna is ttre dominant constituent of the benthlc
fauna in density as weLl as l-n blomass (Elngren , t'978). Diversltlt ls rela-
tlvely low, wittt 5-18 species present, I{ = 1.9-3.3 bits/tnd. However, the
Iow diversity in the oligohallne zone is even higher than the mean di"verslty
value of the nematode conmunities along the Belgian east caast (x'[fIN 6) .
The.slnril-ar diverstty wtttrin one region (e.9. sinllar total species
diverslty ln the four off-shore station groups T!{IN 1 to TtfIN 4) and between
geographically disjunct regions (conpare E Atlantlc or European values witlt
W Atlantic or American values), suggests that conparable diversities can be
anticipated in shallow sedinentary biotopes wortdwlde ; perhaps there ls a
standard range which most shallow-water nematode comr.urlties may be expected
to attaln structurallY.
If a diversier lndex l-s a paraneter of comunLty structurer how
does it relate to comwtity functton, such as stability and resill'ence?
Debate on ttre relationship of diversity to stablllty ts still gotng on and
the topic is both complex and confused. However, it would appear that there
is consensus anong ecologists that there is no necessaqf relationsbi.p between
diverslty and stabLHty (for a review cf . lrlashLngton' 1984). A ItsL of ttre
rrcst !.mportant concepts about dlversity and stability ls selected from thls
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review. Goodman (1975) states that stability has no consensus definition
in the literature (for instance Margalef gives one definition in 1968 and
another one in 1969), but that it generally refers to something like :
(1) relative constancy of nunbers (Margalef, 1968 ; @odman, 1975)
or Q) resistance to perturbation (Macarthur, 1955 ; Plelou, t975')
or (3) the ability of a systern to return after displacenent (Margalef'
1969 i Krebs, 1972 ; Holling 
' 
t973) .
Conmunity structure is of interest in itseLf since it may reflect
stresses taking place in a comnunity such as those caused by polluti,on.
A different tlpe of index is the rtrophic diversity' index which
is an index of diversity within a trophic level. frophic structure has been
used to predict stability and is not a conmunity structure Parameter as lt
Iooks at only one level of feeding and not at the conmunity (Macarthur,
1955). Margalef (1958) states that a nore trophically diverse comunity
would be rcre stable and he also states (1969) that rdiversity and stabl.Iity
were independent ln the context of information theory - the assoclatlon is
historical | .
'stability causes dlversltY'
The question of the effect of environmentaL stability on diversity
has reeeived much attention in the literature. Pielou (1975) states that
high environmental stabi.Iity leads to high d.lversity. She feels that the
rcst likely scenario is ttrat high environmental stabiJ-ity leads to high
conmunity stability which permits (but is not caused by) high diverslty
(see also Reed, 1978 and Stenseth, 19791.
The stabllity-tlne hypothesis of Sanders (1968) cornbines the pre-
dictable environment, cornpetition, and tine hlpothesis and states that phy-
sical instabLlity ln an environment or short tine-periods 5rrevent the esta-
blishnent of diverse communitles. ConverEelyr in a stable, (predLctable)
envlronment with time, speclatlon and inntgration wiII lead to high dlver-
sity as species become biologically acconodated to each otherr by biologl-
cal interactions (e.g. competition). Ttre stability-tlne hlpothesls does
not take into account structural conplexity of the habitat, on the ground
that data are collected from a single habitat (sedinent) where structural
conplexity is presumed to be uniform.
Eairston ?t, aL. (1968) found that increased diversity at a lower
trophic level lncreased stabi.lity in the next level op, but that increased
diversity at a higher level did not increase diversity at a lower Ievel.
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Goodrnan (1975) states that the two naJor categories of enperical approaches
(1) geographLcal descri-ptive correlatlve analysis, and (2) short term per-
turbatLon analysl-s have falled to prov!.de crltlcal evidence on the stabtll-
ty - diverslty hypothesis, but that few acceptable studies lndicate that
stablllty - dlversity ls a Poor predlctor of blologlcal reality.
Caswell (Lg76) suggests ttrat biologlcal interactions depressed
dlverstty ; he found that troplcal blrd, lnsect and tree comunltLes, whlch
are tradltlonally regarded as stable cllnax communities, conslstently had
diversltles lower than neutral model predictions'
Connell (tg7g]l clalms that t}re stabtlity-dlverslty hypothesls
nalntains that ecologlcal comrunitl-eg are hlgh1y organised specles assem-
blages tn whlch efflctency ls naximised, life hLstory strategJ'es are optl-
nisedr populations are regulated and species comPositlon ts stabtll'zed'
Thus remaln two naln vlews in the literature on the tstablllty
causes d1versltyr argurnentr that of Plelou that envlnonnental stabillty
leads to conmuntty stabttlty whtch permlts dlversity and that of Connell
that envtronmental dlsturbances lead to nlxed populatJ.ons and hence dlver-
sity. Both nay operatelbut lt Ls ltkely that hlgher dLverstty ln an area
Lg a result of lntermedtate (tine-scale) disturbance'
rDiverslty causes stablllty I
Orlglnatlng wlth Macarthur (1955), a great deal has also been
written on the reverse of ttre previous dLscussionr 1.e. whether diversLty
causes stablltty. Origlnally thts was accorded the status of a theorem'
Afternrards by analysJ.ng slnple mathematlcal nodels, the reverse was claimed,
that diversJ.ty led to instablllty (May, 1973) '
May (1973) notes that in nature species population stability is
t1plcally greater Ln structurally complex connunities than ln sLmple ones'
Holrever, he notes that the hypotlresls of l-ncreased food web conplexlty pro-
ducing Lncreased stabirtty has often wrongly been accorded the status of
a nathematLcal theorem. Mct{aughton (1978) reported on the appllcatlon of,
tlayrs conclusl,on to a real ecological system: (1) Specles Poor comttmnities
are lLkely to be characterlzed by strong lnteractions attpng specles' Spe-
cles l,nteractl,ng wlth rnany others wlll do so weakly. Thr:s diffuse competl-
tion becomes rcre Lryortant as species dlversLty lncreases. Ql It suggests
ttrat comr.rniltes are organLzed as blocks of species (rgullds') which lnter-
act among themselves but interact little wlttr other blocks. Mct'laughton con-
cludes that rcre diverse ec€systens nay be rcre stable than less dirrerse
systems beeause (1) connectance decreases to accsrmdate a greater dlver*
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sity ; Q) species are therefore organlzed as relatively snall guilds ; (3)
interaction strengttr among species declines as diverslty increases.
McNaughton (1978) has shown that high diversity can lead to stabl-
Iity but that it depends on how the conmunity is structured. Thus dlverslty
1JUL 6e can cause stability but it cannot be taken for granted.
Holling (1973) states that stabiJ.ity rrepresents the ability of a
system to return to equilibrir:m after temporarY disturbancesr ; he also
deflned'resilience' as ra measure of the persistence of systems and of
ttreir abillty to adsorb change and disturbance and still naintain the same
relationships between populations or state variablesr. Thus nany systems can
be r.nstable but resilient. Resilience is a proPerw of a system, persistence
or probability of extinction is the result. The term rresilience' is slnilar
to Cairns (1977) relastlcityr.
The discussion of stability (and also of diversity) is further com-
plicated by continual reference to the I comunity | . Pielou ( 1975) notes
ttrat for the characterisation of a'comunityt one nast specify (1) taxonomic
Iimits of groups of organisms (taxocene) ; Q) the tirne interval durlng
which observations are nade and through which the comuni.ty persists as an
entlty r (3) ttre spatial region it occr4ries. A cornrnunity does not exlst to
be seen, it must be defined, a way to try to guantify an area.
The environmental heterogeneity hlpothesis is ttre only diversity
hlpotlesis supported by convincing evidence, with the exception of some cases
of predatLon (Paine, L966 ; Connell, 1975). There are sound reasons to ex-
pect that increased heterogeneity should increase dlversity and habitat
structural corple:d-ty has been correlated wittt dlversity in several animal
groups (see Huston, t979 fot a review).
I'turdoch (1975) clains that environmental heterogenelty produces re-
fuges for some prey and ls thus stabilizing.
paine (1965) outllned the basis premlse of the predatlon rdiversJ.tyl
hlpothesis : rlocal species diverslty is directly related to the efficiency
wittr which predators prevent the monopolisatl-on of the major environrental
requisites by one species'. Ttris ls related to the dynamlc equillbriun
hlpothesls, since predation has the effect of reducLng population slzes
and hence preventing equlltbriun. Predatlon can actually reduce diverslty
if t5e predator eats certain prey to the excluslon of all others, or lf it
eats virtually everytlring. However, the predator whlch always selects the
most abr:ndant prey will inevitably increase diversity.
Huston (1979) proposed the following general hlpothesis of species
diversity : nost cormr.rnities exist in a state of nonequillbrltn where com-
petitlve egutltbrtr:n is prevented by periodlc PoPulation reductlons and
-t46-
environmental fluctuations. When conpetitive equill-brium is prevented, a
dynamic balance may be estabLished between the rate of conpetitive displace-
ment and the frequenq/ of populatlon reduction, which results in a stable
level of diyersity. (1) Under condltions of lnfrequent reductions, an in-
crease in the population growth rates of conpetitors generally results ln
decreased dlversity. A reduced rate of coryetitive dlsplacenent allovrs a
Ionger period of coexistence ancng coryetitors, and thus the mal-ntenance of
diversity. Although it is not always possible to measure populatLon growth
ratesr d1y factor which is closely correlated wl.th growth rates should show
the saroe relatlonshtp to dtverstty. Q) Low availabillty of basls food ltems
(as opposed to an extreme deficJ-ency or toxic excess) would be expected to
reduce growth rates in conmr:nitl,es of organisms reguLrl.ng these ftems and
result in higher diversity than Ln a sLmtLar situatl,on with high food aval,*
J-abiltty. (3) Since low producttvlty and Low denslty are often the result
of low populatlon growth rates, lt would be e:<pected that comunitles with
Iow productivities or densltles would have higher dLverslty than slnllar con-
rnrnitles with high productLvlty or densLty. Rather than argulng that either
corryet1tion, predatlon, or producttvtty control diversLty, the forrer hlpo-
theses denonstrate that all of ttrese may contrl"bute to the Eane basl-s mecha-
nLsm. Diversity 1s detemined not so much by ttre relatLve conpetltlve abi-
litles of the corryetLng specles as bV ttre influence of the envl-ronnent on
the net outcome of their interactlons. Euston stated that hi.s hl4rothesl's
nay be applled to dlversity varlatlon ln terrestrl-al and aQuatl.c planLand
aninal comnr:nities on a LatLtudlnal gradl-ent as well as a regional level.
Conmunity structure is of Lntrest ln itself slnce it may reflect
stresses taking place in a cornmunity such as those caused tryr pollution.
Diversity indices are useful when atteryting to draw general conclusions
from an array of conplex ecologlcal data. Their inherent linl'tatlons must
be stressed and ttreir presentation qualified bV aceonPanyLng specLflc clata.
Ttre relationship between environmental stability (or dtsturbance) r
stabill.ty and species dlversity of the nematode comr:nities ln ttre Soutlrern
Btght of the North sea can be stated as follows. The followlng characte-
ristics nay be responsible for the higher diverslty (and increased stabi-
tiry?) in the gpgg_ggg_glgg (T'wrN 1 to I'!{rN 4) coryared wittr ttre coastar
zone :
- habitat heterogeneity (cIean well sorted fine to coarse sand)
- reduced availabilitY of food
- low productivlties (}ow denslties ; low population growth rates) '
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In the open sea area, it ls very probable that the nenatode conmu-
nlties are in a state of nonequLlibrium, where a dynanic balance is esta-
blished between tlle rate of coryetitl.rre displacement and the frequencry of
population reduction, which results in a rcre or less stable leve1 of spe-
cies dlverslty. The four trophic tlpes are rather nunerous and dLverse
withLn the area ; however, there are small but interestlng dlfferences between
the four station groups of ttre open sea area. As already documented Ln the
literature, the tnophic structure of a cotutunity has been used to predlct
stabillty ; a trophically more diverse colmunity would be rcre stable. In
thls way, I'ldfN 1, 2 and 3 have comnunities wlttt the highest mean trophic
diversity, whlle I,!{IN 4 has a less diverse trcphic structure. If these dlf-'--\
I
ferences ln trophj-c dlversity are an indication of comnunity stabllityr than If--
species diverslty is higher too in the more stabilized c-ommunites (i.e- in I t/
T!{IN 1, 2 and 3). T![IN 4 stations (cf. Fig. 17, p. 75) are locallzed in a II
duq>ing area of TiO2-waste. It is possible ttrat the lower diverslty in I
trophic structure in this area (in coryarison with adjacent areas) nay in-
dicate the effect of irregular environmental disturbance caused by pollu-
tion.
The species diversity wittrln each feeding tlpe show sr:btle differ-
ences in the open sea area :
- the selective deposit-feeders are nore diverse ln the southern oPen sea
area (TI|IN 1 & 2) and ln l!{IN 3.
- 
the non-se1ectJ-ve deposit-feeders have constant diversitlt in the open sea
area.
- the epigrowth-feeders have a very high diversity ln TWIN 2, arr area that
is characterized by a very hetenogeneous substratum, which is subJect to
much disturbance (strong currents pass over this area) ; thts agrees with
Connel1 rs staterent JhatsnvLronmental distn:bances lead to nixed comuni-
ties and hence tltlt-!. -
- the predators - omnivores have ttre highest diversity in T'![IN 2 & 3 ; per-
haps that a similar e:<planation as for the 2A is true, but the sediment in
TWIN 2 is coarser, which permits perhaps rcre refuge for the generally
smaller eplgrcwttr-feeders, which are rpre diverse in ttris area than the
predators.
The avallability of food ls not known ln detail for the open sea
area i ttre amount of org C is highest in T9IIN 1 and low In ttre other three
reglons. These data are not extensive enough to clariflr the relatlonship





Huston (19?9) states that an Lncreage ln the r values of coryetl-
tors results In a decrease in dl.verstty ln nearly all cases. lfhe rcdel pre-
dicts that diversity wlLl be hlghest at low growth rateg, and decreage Fno-
tonically as r values increase. Thls suggests that ttre relatlonehtp between
growth rate and dlverslty has a rbreak poLnt' at very low growth rates where
a slight lncrease ln growttr rates wiII result ln a rapld lncrease Ln dlver-
slty, whlch wlll then decrease as growth rates rlse.
Eelp et ol. ( 1985) found tlrat ttrere exlsts a h19h negative correl-
ation (r = -0.74) between body welght and reproductlve potentlal I large ne-
matodes have a lower reproductlve potentlaL than snall nenatodes. Teryera-
ture, saltnlty, and food also have a profound lnfltrenoe on the reproductlrre
potential (see Help ei, ol., 1985 for a revdew) . lfhese three factors are trtr€
or less unlfotm ln the open sea area.
The epecles compoBltlon wlttrln the T'wlnspan statlon groups lndlcateg
t6at t5e open sea area le nalnly charactertzed by specles wlth slnllar welghtl
thls nay e:rp1al.n partLy ttre slnllar species dlverelty for the nenatode cou;
nunlty !n tfie whole area. Holreverr regardJ.ng '$te four feedlng tlpes' the
foJ.lonlng trend l.n bl,omass can be found : 1A are the ltghtest neratodes I
adult welghg increases from 2A, 18 to 28. This factor alone'can not e:plaln
the hlgher dlverstty tn ttre 2e feedlng bnpe. !{lttrln one etatLon group, the
dlversler of 18 and 2A ls nearly alwaye ttre hlgheet (exceptlon ${fN 3).
At ttrls polnt of ttre dl.scusslonr lt la necessaly to formulate sore
crLticisn on ttre Wleser schere of ttre trophlc status of narlne nematodes. In
!{leserrg gcheme, nematode specles are conf,lned to a slngle troPhlc statug.
Non-selectlve feeders are ln a sense oronlvoror:s ; altlrough ttre partlcle slze
of the food Is restrlcted, lt nay lnclude bacterJ.a, non-lLvlng aggregates,
snall f,lagefi.atesl €tc... Many selectlve feedersr elther wLth an rnarud
or armed buccal cavltlr, seem to be dlatorfeeders, but dlatons are only nu-
Derous ln shallow sedlrents. That sore nenatodes are hlghly eelectlve ln
thelr f,ood t4rtake is dernstrat€d by TletJen & Lee (1973') 
' 
Le,e 8l aL $9771 ,
Trotter & webster (1984), Vranken el Ol,. (1994). lltre possLble algml.flcance
of selectlve dlgestl-on has been dlscussed by TletJen & Lee (19771 who polnt
out tlrat llnlts ts enzyre prcductlon are lq>osed because neDato&E have low
numbers of secretory celIs, whlch also functlon ln the absorptlon process.
This is a probable factor leadlng to the errclutlonary developrent of selec-
tlve feedlng behavlour. But alttrough tlre d.tet of any one lndlvldual specles
nay be 11nlted, as a grot+), nematodes feed on a wlde varleQr of materlals -
on organl-c detrltus, bacteria, dlatomsr &comlpsing organlsns and as catnl'-
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vores on other organisms (lncluding other nenatodes). Other critlclsm on
the wieser schere is summarized in HeLp et a.L. (1985).
Ho!,rever, for the detemination of the trophic structure of nematode
conmunities, no alternatives are avallable at the moment.
The co3glgl-gfg3 is in several aspects (environrental and blologlcal)
dlvided in tvro dlstinct reglons : the coastal area off the Dutch coast to-
gether wittr a few stations on the Belgian west coast (I!{IN 5) and the rest
of the Belgian coast (I'!ilIN 5).
The reduced specles diversity in these areas is probabJ-y caused by
a combination of factors opposite to those in the open sea area i habitat
heterogeneity is very much reduced, which is reflected in the hlgher sorting
of ttre sand fraction and the increased arnount of fine particles (especially
along ttre Belgian coast) ; food enrichment (esp. org C & chl a) is also
much higher along the coast (cfr Figs 7 & 22c, p. 39 & 95) wittr extrene hlgh
values off the Belgian coast.
For rrcst of the speciesr no detailed informatlon l-s available on
populatlon growth rate. Much information about the population characteris-
tics of only one species ls availabi-e at this nonent z MonluPtefu diAjunelt.
tl. di-t juelL is an irry)ortant species in some stations along the Belgian
coast ; a lot of data were collected on the biology of this aninal by Vran-
ken (1985) and vranken zt,eL. (1984). The r/day at 20oc is 0.116 andww =
0.32 Ug. For coryarison, the values of a large predator/onnivore are given :
1ncholniru.t oxrlt uL6 r/My at 20oc= 0.022 and ww= 20 vg (ttetp et. oL., 19781 .
The hlgh growth rate of one of the doninant species for the TI{IN 6 area (and
probably for rcst of ttre nonhysterLds (Monhystertdae and l0ral.ldae) tn the
coastal area may l.llustrate the effect of the growth rate on the specl,es dl,-
versLty for the whole conmunlty r a hLgh grorrth rate may be responslble for
a low d"iverslty.
tlhe discussLon so far has consldered mai.nly those sttuatJ.ons ln
whlch only the trcan growtlr rate changed. The influence of vartance Ln r
wlll be greatest far from equtllbrlum' and the effect of K and r wiII in-
crease as equlllbrLrrm l-s app:roached. If all Krs and rrs are sl.nilar a
htgh varlance in r wlII result In much rcre rapLd coryetitlve dlspLacement
than a low varLance, slnce the htgh r specLes can quLckly st4>press their
slowly growlng competitors. Llkerrtlse, if all rrs are sl.nllar' there wLlL be
a longer perJ-od of coexlstence when the variance of K Ls low than when it is
htgh. It is reasonable to e:qrect that the reLative variance (coeffLcient of
variati,on) of r and K wfll Lncrease under extreme conditl,ons' e.g. few orga-
nisms nay be able to survive ln the presence of toxic coryounds or extremely
low nutrient avallabtllty. This lncreased varlance w'lll tend to reduce di-
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versitl, both in cases of c-orpetLtlve displacement and lowered dlversity due
to frequent dlsturbances (Huston, t9791 '
The hlgher denslties in the coastal area (van panne et' aL. (197711
also may cause a lower dlverslty wlthin the area (?) '
From all thls, it ls obvlous that patterns in nematodes species di-
versity in ttre Southern Bight of ttre North Sea can be e:<plalned on the basis
of several hYPotheses.
The occurrenc€ of closely related nematode species wlth and wlthout
evldence of competition is discussed by Wieser (1960)' Ott lt972l, Boucher
(t972, 1980 ) and iluarlo (1975).
Very successful genera (i.e. genera with nore than one species which
regularly co-occur) in the open sea area of the Southern Bight' are z ChlUttg-
ApiJl,LM G, palapontiu., C. pelx.ta), WUaLabuU (M. qoLnaAe,, M. conothe-
UA, M. nanLrutA, M. otuqnoLon), PilraomthonchU 0. LongU, ?, thattntLuA),
Palnct1a-tJulaimtu e. occtr.Ilr,tA, P. pentnfun), Pomponus. P. affircphiAtJn, P'
coofisnAi, P. elegotU, P, LoLLcun, P. wuilIcpapi,Uo.tuJtt, P. tedzciJffi.l , PtaeJnltn'
mdone,Ita (P, a,t'tewr.dla, P. d,if(.evtewL, P. lnngLcatds.tal ana Rhgnehonenw
(R. nzgdlnphida, R. LtlngaL, R, quenelt, R. aeuts-ttttn). Several Oaptnnerm spe-
cles (0, |iAttlLa'tuJn, 0' dlagel'Ucaunt 0' hfuI'sufu)n' 0' bonvwzevu;e' 0' wL*
num, O. norusyldicutttr 0, pmpnLgilr 0. nletnnwL, O. dt4LottM, O. SvaLbilLdzttAl6,
0. tenui.tpLculun, O, tniclvLrutt, O. ru4alLdonnel co-occur ln the silty sand
area off tlre Belgian coast and off ttre Dutch coast ; saba.tLuia, pwte't!'t/" and
SabatiWLa coLtica are also rnore or less equally abundant wlthtn thls area
(S. C?,II'LCA is nearly absent along tfte Belgian east coast) ' At t]ris point
of the stuQy, it Is not quite clear which factors deternine the dl'strlbu-
tion of, t6ese congeneric species ; the freguenry of the congeneri c llLAWIn'L-
nr,u6 spp ., POmponAtV spg. ana RhgnehOnena spp. is usually htghest in the most
heterogeneous sedlments ln whlch they occur in ratjrer low nrrmbers. The other
congenerlc species occur in relatlvely htgh nulnbers wlthin less heteroge-
neous habltats (norttrern part' of the open sea area and coastal area) '
It seems that nicrohabltats wlthin a rcre general habltat wiLl be
occrrpJ-ed by closeJ,y related species or, conversely, lf closely related spe-
cles are found wl-ttrLn one well-defined habLtat, the segregation of the ha-
bltat into mlcrohabLtats is to be e:<pected. lrlieser (1960) for:nd t}ro )don-
tOplWtW species, 0. ptqilntnlr and 0. popUL, equalLy abr:ndant. 1ltre structu-
re of the buccal plates of these two species is different which nay reflect
tlre adaptatlon to different food sources. Boucher (1972) proposed competi-
- 
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tive displacerent of sone specles of closely related &ntnant specles ln the
upper 2 cm of eandir sedirent z llol4oloi.rut fult4o(twtu' Aponug, totulttl ana
CalnrtenlahrJA lonUhU. 'l[h€se ttrree species have ttre sare structure of
ttre buccal caviby. It &es not seen that these specles are @rqrcting for
llnlted food soures as ttrey do coexLst. Pbrhaps tlrey actually feed on dlf-
ferent klnd of foods. Bouctrer (1980) found flve specles of lliuwlnUrul t.L.
donlnant ln thb'E@e cwttttltY.
{ -"foJ\*!"
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SEASONAL FLUCTUATION OF THE NEMATODE COMMUNITY IN TITEII.
COASTAL STATION 1 1860 (east of Zeebr
I . Environnental characterlsli-gg
A) Sediment
The median grain size (nn) r silt cl-ay fraction and the sorting coef-
ficient (6| of station 11860 (position see Fig. 6, P. 17) are determined for
the period, tg77-1983. In 1984-1985, the sediment analysis from only a few
samples was carried out. Table 25a1p.153) shows ttre dlfferent sedfunent cha-
racteristics. Note that ttre nedian and the sorting coefficient of the last
two years (1984-85) are onJ-y determined for the sand fractlon and therefore
not comparable with ttre earller data. Only the silt-clay amount ls coryara-
ble.
Station 11g60 is a silty sand site where ttre amount of silt varles
generally betyeen 40 and 8Ot. lfhe sand fraction ls classified as fLne to
redium sand which ls noderately to poorly sorted (ttre high sorting coeffl-
cient form March 1978 till Decernber 1983 is due to ttre fact that thls coef-
ficient has been cal-cuLated for the whole sedinent (lncluding the sl}t) which
increases the degree of heterogeneity of the sedlment very markedly).
The a.nor:nt of silt-c1ay in 1983-1985 is higher tlran in the earlier
years. In 1983, rcnthly sanples were analysed. During that year the nedian
of ttre grain size is different between winter (Decenber-epril) and summer
(May-November).
s) 3gggr3!9-
Botton teryerature vtas neasured each rcnth durlng three years
(1983-1985) ; values are given ln Table 25b(p.153) . Generallyr the largest
increase in telq)erature occurs betrveen APril and May in sprl-ng and between
Novernber and Decenber in autunn. Ttrerefore lrlL consider a sulmer and a




51s 25b). Sa1iniQr does not show a clear seasonal fluctuation t pH is







TabLe 25a. Sediment characterLstLcs fron stations 11860 (nedlan and
sorting coeffLcient for 1977, 1984 and 1985 are determlned on



















































































































































































attention will be Paid
on a regular basis.
to these parameters because theY
in Septenber 1983, November 1983 and October
year. A late maximum in 1985 was not observed'
sarryling durinq autunn failed twice'
2. tlonthlv samples in 1983-1985
A) Total meiofauna
Tlre numerical abundance of ttre different meiobenthic taxa is not
fully discussed in this work.
Nematodesarebyfarthemostirryortantgroupmakingupbetween
60.5t(June1985)to1oo8(January1983,February1983,March1983,February
Igg4, November 1985) of the meiofauna. Haqgacticoid copepods, Turbellaria,
Polychaeta, Ostracoda, Oligochaeta, Gastrotricha are also found occasionally
and in low numbers.
A bloom ot ll'cuoanthnLd'Lon t'Lttonsle (3400 ina"/10 cm2) (harPacti-
coid copepod) occurred in June 1985. During this rnonth the nematode species
composition is also aberrant (cf. further). The diversity of the meioben-
thic taxa is very high in this nonth too ; Nenatoda, Harpacticoida, Turbe}-
laria, Hydrozoa, Polychaeta, Bivalvia, oligochaeta, ostracoda, Tardigrada,
Nemertini, Archj-annelida, Acari and Gastrotricha are present (arranged in
decreasing order of dominance).
B ) Pe!91!v-9!- !b:-lsge!999-993n-s1!v
Ttre mean density values of the whole nematode conmunity is presen-
ted in Fig. 25 (p.155). Differences between the two replica's of one sample
are examined by meang of a one way-anova (nr:mbers ltlere transformed to log 10) '
Bet$reen saqrle (= months) variation is significantly higher than
within saryle variation (F = 4.966, df z 26 and 2'7' P < 0.001).
The mean density of the total corrnunity varies between 55 ind./
10 cm2 (February 1983) and 5610 ind.,/10 cm2 (June 1985). Dates of minimr:sr
and maximun abundances togettrer with ttre relative abtrndance of Saba't'LenLA
pgle.t4t7, (which is the dominant species) in the cormunity are given in Ta-
bLe 26 (p. 1551 .
The minlnr.m nunlcers
occur always sPread over two
Maxlmal values occur
ln the first half of the year (January-June)
periods.
1984 in the second half of the
We probably rnlssed it because
ird..z10cm2








Flg. 25. DenslQr (1nd.,/10 cm2) of the nematode conmunlQr ( A ), of S.
puneiufu (ad. + Juv.) (. ; t SE) and of S, puncla,tn (Ju\/. ( o ))
over'three y€ars ln statlon 11850.
Table 26. Dates and nrnbers of ntnlnrn a4d na:d-
':::- irn-ae"srtlt values (rfia.,/to cnz) for
the nematode comunity and relative
abundance of S. ailF-tluta" (t Scb.) witlr-
ln ttre comunlQr.













































A total of 32 species representing 27 genera were ldentified and
are presented in Table 27 (p.157) i mean density values (ind./10 cm2 with
a precision of 1 ind.,/10 ccn2 for the species and of 5 ind./10 cm2 for the
community) are noted together with the frequenry of occurrence and the feed-
ing tlpe of each species . SabatLWb, punc.ta.ta is the only species that is
found on eveta/ saqtling date, and ln relatively hiqh numbers. From the 31
other species, only three occur with a frequency of more than 50t, whlch are
in decreasing order of dorninance z Alentg,LnuA sp . 1,, DIptrnewg teruiApLctilltrt
ana Metril'Lnhorveu/s n.sp. 1.
'Irhe relative abundance of s. pune,ta,ta within ttre comrmlty ranges
between 18.8s (June 1985) and 98.6t (March 1983).
The four dominant species are non-selectlve deposlt-feeders ; the
other feeding tlpes are presented in very low numbers (from the 32 speciesl
3 are selective deposit-feeders, 13 are non-selective deposit-feeders, I are
epistraturfeeders and 8 are predators/onnivores) .
Only the distribution of three dominant species will be dlscussed
in rrcre detail . MQtlLLntonOeuA n.sp. 1 is not considered ln detall because




Different dlversity indices are calculated and presented ln Table
28 (p.158) for the samples taken Ln t976-1979 and 1983, 1984 en 1985'
The values are low in coryarison with other areats along ttre Belglan
csast and much lower than in the open sea arears (cf. general chapter on
dlversity).
Annual and seasonat dlfferences l-n diversity indtces are exanined
by means of a 2-level nested Anova test with transforned data (Iog (y+1) ) .
Saq>Iing dates are dLvided in winter and surmtrer values ('wlnter' = Decenber-
April i 'sumerr = lttay-November) i t976 tilI 1979 are considered as one
period (because too few saryles were taken withln one year) and 1983 , t984
and 1985 vrere considered separately taking into account that the Decenber
values are analysed togettrer wittr winter data of the followlng year'
Table 29 (p.tSg) shows the results of the analysis of variance for
the different indlces i two indices (Elrg and E2r1) are highly sigrnificantly
different (p < 0.01) between tlte years ; three indices (iI , N2 and Er2r1) are
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Table 29. Results of the 2-level nested anova on ttre


















































































































fabl6 30. R€gult! of a ondyay a@va of lie ali\r€lstty laiucea ( + togto) fEr se.3on (rl.nter antl 5t@r 19?6;1985) In
----------:- 
.tatiotr 1t850. (only .tgaiflcantly dlffer€nt (0.05 l6tt€:,) gzor4ts ate lnatLcat€d).













































and SI arranged in decreasing order of sensitivity (cf. p-val.ues Ln Tab1e
29, p.t59) show no slgnificant dlfferences when the different years are
conpared. A posteriori contrast test (LSD) for comparison between years
shows that especlally 1983 ls signlfJ-cantty different (P < 0.05) fron 1976-
1979 and 1985 when EIrg, EZ.L, J, N2 and E'zrI ut. compared.
A sinilar a posteriori contrast test (LSD) for comparLson of the
seasons shows that especialty sumrer 1983 ls slgnlficantly different from
other seasons (cf. Table 30, p.160) ; it is also obvious that no constant
pattern in seasonal dlversity is present. Sinllar results are obtained wlth
the non-paranetric Kruskal-Wali-is test (cf. Table 31) ; J, 8I,0, E'1r0,
E'z,L and S are slgnlficantly dlfferent between seasons.
Table 31 . Results of a Kruskal-Wall-is one-way anova of
the diversity indlces per season (cf. Table
















































The evenness of ttre comuntty ts the nain (or only) difference
between the Years.
The dependency of diverslty-indices on the saurple size (N) is exa-
ntned by means of the Spearman rank correlation. From the 11 indices, only
Elrg and S are significantly influenced bV the number of specimens exanined
(for s1,0 : ts = -0.3384 i P = 0.044 ; for S : t9 = 0.6038 i p = 0.001),
which was to be expected. It, ls shown once more ttrat the other indices are
rcre stable ; therefore ttrese indices may assume a fairly constant value





Tables 32 & 33 (p.163-164) include tlre density (per repllca)
of the S. pmo-tata populatlon over three years.
Between sarqrLe varLance (nean of two repllcars) of the po-
pulation denslty (adults + JuvenLles) ls slgnlflcantly htgher than wl'thln
satq>le varlance (betrveen repllcars) (r = 4 '237' df = 26 and 27' p < 0'001) '
Therefore I dld not use a runnlng rean for the representatlon of the fluctua-
tlons durlng the exarnlned period i also, the saryIe intervals are qulte
large for population studles.
Iltg. 25 (p.fSS) shows the fluctuatlon of the total- densJ.ty
over the ttrree years. Because S. pUnell'U ls the domLnant species of the
community, t}le pattern ls sinLlar to the denslty pattern of the whole con-
munlty.
A Eaxlmum denslty peak is present I'n March 1983, Septenber
1983, November 1983, April tg84, October tg84' February 1985, Aprll 1985 and
June 1985. An absolute naxLmum !s found in Novenber 1983 (2083 tnd'/10 cn 2) '
rpwest denstty value occurs ln February 1983 (45 ind.,/10 cn 2) i ln october
1983, February Lg84, ilune 1984, Januarl 1985, March 1985, Mav 1985 and
August to Nover'ber 1985 only about tOO 1nd./10 cm2 were pregent'
Nelther the maximumr Dof ttre nlnlnum values are preceded
by a dlsttnct change ln tenperature (cf. Table 25b" p.153)
..2. lsg gtfugtgrg (rab1e 33)
Adul ts
The populatl.on conslsts for 30.4t to 70.7t of adults ;
mean value over ttre three yeEus ts 49.4t. The sex-rati.o ( 99 / 66) eguals
1 Ln nost perlods. Fenales are more abundant in February to Aprtl 1983,
Septenber 1983, Novenber to Decenber 1983r ilune t984, itanuary and February
1985. Males outnrrnber females ln Septenber 1983, March t984, May 1984,
October 1994 and Deceriber 1984. Ttre relative abundance of the nales and
females ls shown in Ftg. 26 (p.155) .
iluveni Ies
on the average, 50.1t of the total populati,on ls represented
bry Juvenlles (cf . Ftg. 25 (p.J.55)'i values vary betrveen 29.3t and 69'5t'
-r 63-
!rbl. 32. cbqro.ltlon ot th. Sc6araada pucfaa. Ielnrlltlon ovcr 3 y..rrln .tatlon 11650 r d.a.tty (D, lrd/to cr3, o! Juv6n1l.r, !aDa-t.a, .rl.r .nd totrl d.nrlcy , totrt d.nrlty of tha n ortod.@Itrntty , r.l.thr€ aburd.nc. (ll of tlrc Juvrnlloe, f..rlaa
And rel.i and o! th. r.oqa,l g,Wi&ja, Dot ul.tlon ln th. tr-.-tod. ilDlty.
(Trro rcDllca'r (l 3 ll for cach mnth).
Lbl€ 32. (oont. l)
Data D(ruv) t(Juv) D(e9 I


































































































































































































































































































































































































































































































































































































































Table 32. (cone. 2)
Mean densltles of juveniles over three years are given in
Table 33 (p.166). The density pattern of the juveniles colncldes wlth the
changes ln total denslty (cf. Ftg. 25, p.155) -
Three size classes of Juveniles (Juvl : Iess than 7OO Un;
JuvII : between 7OO-1100 Uur and .IuvIII : more than 1100 Un) are dlstinguish-
ed (cf. ,Juario, tg75). The detalled corposltlon of the population (rela-
tive abundance of iluvIr JuvIIr ,JuvIII, 99 and dd) is presented in PLg.26
(p. te s) .
The smallest Juveniles were absent in ilanuary and February
1983, March, May and ,Iune 1985. They account for 20-30t of the Juvenl,les in
March, April and October 1983, Jwre and October 1984, August and Septenber
1995. The largest juveniles account for 40t or tmre of the Juvenl'Ies ln
.Tanuary, February, May, July and Novernber 1993, February, March, May and
;une 1985. These maxima are delayed over one to two ncnttrs with respect to
the max of the smallest juveniles. The maximum denslty of the snallest juve-
niles ts 152 ind./10 
"r2(O"tober 1983) ; the maxLnum density of the largest
Juvenlles Ls 479 ind./10 cm2 (Noverolcer 1983).
t964
Age structure of Sabatiwin' pnetata
over three years in station I 1860.
Five age classes were distinguished;
from the left to the right in each month :


















Table 33. Composltlon of tine Saba.tLWLa puncla"tA.pulatlon over three years (mean values
month) .(N : tnd./10 cm2, relative abundance (c)


































































































































































































































































In Table 3f the perJ.ods are noted
ln relative abundance of one of ttre ttrree Juvenlle
10t in comparlson with the prevlous date ; hlghest
durlng folJ.owlng perlods :
Tabi.e 34.
when the Lncrease















The mean body length and body rr{dttr of all t}re Juvenlles
over tlrree years l.s noted ln Tables ?6 - 37, (p.l6S-169).Uean bofi neasure-
rents of adults of S. pueta:t4, are noted ln Table 35 (for corparl.son wLth
the Juvenlles). Ei.g,27 (p.t7q shows the fluctuatl.on of the Juventle body
Table 35. Mean body measurenents of, adults of S.pmctott ln 11860.
length. lte differen€a betreen the nean valtres of Juvenl,le body lengtl per
rcnth are sigmificantly dlfferent (E = 2.432, df = 26 and 481 r p < 0.001).
An a posteriori @ntrast test (lsD) shons that the juvenlles of October 1.984,
october 1983, ltay en irune 1984, Alrr1l t983, ltarch and Apr1l 1984, AuguEt,
Septenber, Januarrlr and November L985 are slgnlflcantly enaller tlran for the
otlrer rcnths (arrangred ln decreasing order of dLffexenel at the 5t level.
Tlre ntubers (and relatlve abturdancel of tlle srp,Ll;eet sLze
class of Juveniles lncrease trle a year ; In sprlng (Uarch , AgrLL, ttlaryl and
in autumn (October 1983, August and Septenber 19851 ; only ln sprlng t984 Le
tlrc insrease Ln snall Jureniles not ltml@d to one or trro rcntlrs but seens


















Table 36 . Body length (um) of juveniles of Saba"tie-
n'La punc,tfia per month over 3 years.(3 : mean value ; N : number of speclmens
measured ; SD : standard devlation ; SE :
standard error ; mln : ninlnal value i
max : maxLmaL value).







































































































































































































table 37 . Body width (largest wtdth in un) of Juve-
niles ot Sabo-LLeni-a, punelata per nonth
over 3 years.(* : mean value i N : nr:rnber of specimens
measured ; SD : standard devlatl-on ; SE :
standard error ; mln : mlnimal value ;
max : maximal value).













































































































































































































1,.Ig. 27. !,tean body lengttr of the Juveniles ot Sahot'LoJui-a pwtdwt4 over
three years ln statlon 11860 (Lncluding SE and 95t confidence inter-
-17 t-
data of 1984 are avallable but October 1984 has a falrly large arcunt of
snall Juvenlles too.
Ehe lncrease of ttre relative abrmdance of the snallest Ju-
veniles colncl.deE wlttr a &crease Ln total nunbers of the population i 1..e.
the Lncrease of tlre relatlve abrrndance of the JuvenLle classes may be part-
ly due to mrtallty of adults too. Thls probably occurs Ln October 1983,
February and ilUne 1984, August and SeBtenber 1985. These perLods nay be
consLdeled as perLods where a rcre dLstLnct change of generatlons takes
place
Eowever, tt lE not possible fron these data to estlnate the
exact nqnbef of. greneratlons per year. Moreo\terr ttre lnterpretatl-on ls enen
nore unc€rtaln when we @ryare wtth ttre seasonal data from t977-L979. The
total nenatode denslty, relatlrre abundance of s. punelo;to" wlttrln the comu-
ntty and the age structure of S. pucto;tA are gLven tn Table 38. lltre low
399193. Total nenato(b denslQr (1ndl./10 cn2) l relatl-
rle abnndanss of Sabatiuin, pmelaita in tlre
omrrniby and agre structure (t .luv., 99 and
dd) for the perlod I977-t979.
























































of Ooptnnenn tlrtt6pietfln (coryarable wl.th ilune 1985, cf. further).
-t72-
a. 3. legtlcaL_dlstribgtlol ln-the-sealtg"!
The vertical profi!.e durlng February and March 1985 was
examined in order to detect possl.ble zonatLon for ttre dLfferent age classes.
Denslry changes are given in Flg. 28 (p.173) for ttre whole S. punolal4"po-
pulatlon. Illghest denslty occurs ln the 3-4 cn layer with an abruPt decrease
beneath 6 cn (February 1985) i in Marctr, maximum denslty occurs ln the 2-3 cn
Iayer. The relative abundance of S, puneld,tl varies fron 12.2t at the surface
Ievet (where trre other specles laenLatruU sp. 1 and Oaptonern tenai.tpicu-
Lun ate abundant) to lOOt from 6 cm on in February and from 4 cm on Ln March
1985.
The pattern (relative abundance of juvenLles, 99 and dd) ls
given ln Table 39 (p.173). iluveniles as well as adults are present from ttre
surface to 6-8 cm in bottr February and March 1985. iluvenl-les are mre donL-
nant Ln the rpper layers ; females are rcre donlnant in the deeper layers'
we do not possess ne€rsurements of environnental Parameters
of the vertLcal profile frpn this perlod.
a. 4. Prodgction_estlngtgs
productlon of S. pgett-tl" Ls calculated by a nethod devel-
oped by Vranken Qt, dL. ( 1986) . Ttrls netlrod is based on a regression equation
relating egg-to-egg developrent tlne Tnln to terperature (t) and adult female
body wet weight (W ln Pg) :
log Tnin = 2.202 - 0.0461t + 0.627:logl{ (1)
tfte p/A was calculated for each month as l,/llntn x D x 3
(D = nunber of days per nonth). Biomass structure (males, f,emales and Juve-
niLes) is detetruined for each rcnth and so ttre rnonthly production for the
specles is calculated. Total productlon for one year dlvlded by the average
biomass (r'nv) gives ttre annual p/S Eor the specles'
Dry welght of s . punela;to, is deterntned for 150 males, fe-
males and Juveniles ; d:ryr wetght ts 15c of the wet weight and lndf.vLdual ww
are 3 males. : 2.297 vg, females t 2.424 Ug and Juvenlles : 0.599 pg.
From eguation (1) lt ts shown that the calculated ltnln for
S. pune)fiQ, varies between 263.0 days at O.soC and 43.3 days at 17'5oC'
The annuaL p/B is not deterrnined for t9g4 due to tlre scarcibl of saqlles from
that year.
-t73-
rable 39. Vertical distribution pattern of the age
structure ot SabaLteli-a punctnta Ln statlon
1 1850.(N = nunber of specimens examlned).
nd/cr&
Ftg. 28. Vertical denstQr proflLe (nean denstty of two replLcars) of the
nematode comuntty fron February and March 1985 tn statr.on ttg5o.





























(N = 16)(N = 4l)(N = 127)(N = 174)(N = 303)(N = 18)
uar 1985


































Total Production : t6.6t2 g ww/mz 'Y
Average biomass : 0.983 S un/r#
P/B . 16.92
1985 (Decernber 1984-novenber 1985) :
Total Productlon : t4.t72 g ww/n2.Y




;;t" ;a (p.175-176) sr:rnnarizes the characteristLcs of the
0. tenuispLat'Lun populatl'on over the three years'
Fig. 29 (p.tll) shows the fluctuation of the total density
over the three years. Because denslty values nostly are low and the speci'es
is often present only in one of the two replica's, I do not represent the
SE in the figure for values less than 50 ind'/10 cm 2'
Density peaks (> 2OO ind,/10 cn 2) are for:nd in Septenber-
October 1983, and |n ,lune 1985 GTtg 1nd./10 crn 2). In autumn 1983' about
458 of the population are Juveniles ; in June 1985 the population consisted
for about 98t of very small juveniles. In August 1985, about 75t are Juve-
niles but tlre total density of ttre specles dec::eased alrcst ten times'
Mean density of O. tenLirspieu,LUn over three years is 201
ind./10 cn 2 (Sg = 97). Kruskal-Wal1is test showed that the between
saq>Ie variance of O. tZnuilpLUtLUI{ population denslfry (adults + juveniles)
ts significantly hlgher than within salqrle variance (between replicars) (N =
54, X2 = 43.4t4 t p < 0.05).
b.2. Vertical d'istribution in the sediment
;;;;r* r**rr"i*-r=- ^".-""; ur,,,,a",,t tn February
and March 1985 (155 and 5 ina./10 cm 2 respectively). Table 41 (p'176)
gives the vertical profile of the age classes. lttre species is restricted
to the lpper 3 m. No signlficant differences are found between the disper-
sion of the juveniles and the adults'
The first centimeters of the sediment consist of a fl0ccu-
lent layer which is highly rcblle. This may e:qrlaln in some way the drastic
-l 75-
onlrorltlon of th. oaptonen turulaqactrl.ur| populatlon ov.r 3y.ar. tn rtrtlon 1186o : d.nrlty (Dr 1nd./t0 co') ol Juv.nl-l.a, Lr.l.s, r.I.r .nd totll d.nrlty , totll d.ntlty ot th.
ncnato& conurl,ty , rclatlw abunitancs (t) of the Juv.nllct,f.nl.r .nd r.l.! |nd o! th. r,r.l qaptonatl4 tetvlil'E,d;cuh/r.(n,o r.pllcr's I r Bl lor ..ch tDnth),
Tabl. .lO.
TrbLe {0. (cont. l).
Drte D(Juvl I(Juv) D(99) t(e9 )
D(ddt
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Flg. 29. Total denslQr (tnd.,/10 cn2) fluctgatlon of thptonem tOnuilpictlttn
over thnee years ln statlon 11860
ind./10cm2
J.F M A M J J A S O N DIJ F M A M J J A S O N DIJ F M A M J J ASOND
I over
1983 19E4
Flg. 30. Total denstty (1nd./10 o2) fluctuatton of Alenlnisnu sg'.
tlrrec ycart ln ctatton 11860.
decline in numbers from ilune
very hlgh for the Juvenlles,
well as horLzontal) Ls rcre
-1.78-
to August 1985 ; elther
or the dlsperslon of the
actlve.
the nortaltty nust be
adults (vertlcal as
b. 3. Productlon egtimates
1!he same nethod for the productl"on estLnate (for 1983 and
1985) Ls used as for S. PtuoAaia.
IndivLdual_ wet welghts are calculated fron measureBents
(Andrassy, 1956) ; males z !,L2 Vg i fenales z L.24 Ug ; Juvenlles : 0.59 Ug
(Juvenlles are on the average 50t of the adult body wetght).
E'he calculated ltmin varles betveen 173.0 days at 0.5oC and
28.5 days at 17.5"C.
1983 (January-oecenber) !
Total productlon : 3.026 q wil^z.Y
Average blomass : 0.095 g'm/ nz
P/B z 31.9
1985 (pecenber l984-Novenlcer 1985) :
Total productlon : 9.283 q ws/mz.Y
Average blonass z 0.326 g wt /m
P/B . 28,5
cl Aacolaimua sp. t
c.1. D_erylty
The characterl.stlcs of ttre AlCOI.OimU,t sp. 1 populatton are
shown tn Table 42 (p.179180). 81g. 30 (9.1,77 ) shows ttre fluctuatlon of the
total densltlz over ttrree years. Because many denslty values are very low
andbecause t5e specles ls often absent lnone of tJl.e two repllcarg, I'do
not represent tlre SE ln the flgure for values less than 50 Lnd,./to 6;g.2.
A Kruskal-Wallls test shows ttrat the densl-ty of the A CO-
Il,LntU sp. 1 populatlon (adults + JuvenLles) ls sl.gnlflcantly dlfferent
between rcnttrs (N = 54, X2 = 50.14!, p < 0.05).
AtellainrU sp. l occurs 1n low nr:mbers in 1983 t111 ilune
tgg1 (nean vatge 2t Lnd./ tO cm 2). From autrnn 1984 onr the specLeg reaches
hlgh denslty valqes (nean value for 1985 Ls 22L Lnd. /L0 o 2 wtth a naxlmum
value of 763 Lnd. /1.0 c- 2 Lt ,rr:ne 1995) .
-t79-
T.bl. a2. Coqtorltlon oC rl, ,{,goltltta.p' I ttoPul'tloo ort'8 3-tr'r'
t.ller .nd rl.r .|ld tot l d.illcy , tot'l d'ntlty ol th'
nartod. ar|nlty , r.htiv. tbund'nc' (rl -ot U|. Jut"nt-
1.., t r.l.r .oc Li.. ot ol urc rDr,.I. Ltcott'inl. tEPuhtlon
ln u|. n-tod. ailntglt.(frp t.Pltarrr (f a !t lot .rch 
-nch! '
Datc D(juv) t(t|p) D(99 ) t0t,t D(dd 1
t
(dd l








































































































































































t&1. a2 . (cont. l,













































































































































































































Tabl€ 42. (cont. 2t.
AlCnlnLnU sp. 1 nakes r4r for nore tSan 10t of the nenatode
comunlty ln February 1993, ilune, October and tlecenber 1984, ilanuary tlll
June 1995, August and Septenber 1985
llhe increase ln lryortance ln 1995 cannot be e:grlalned by
dlfferences ln sedlnent characterlstlcs or other paraneters known for the
Fnent.
c.2. !e! gqgustgrg
A detatled flgure of the age dl,stributlon ls presented for
1985 because only during ttrls year ttre densLty values are hlgh enough l.n
rcEt rcnths (Flg. 31, P. 181).
Itre populatlon conslsts for 27,1t to 72.4+ of adults i ne.rn
value f,or 1985 ls 56.2t. lf,he sex-ratLo ( 99 / dd ) ranges between 0.51 and
3.51 (saqrLlng error ts probably large because of the low nrnber of adults
ln most saq>les).
A \tery hlgh nr.uber of JuvenLles Ls foturd ln March 1985,






















































































































































































































































31. Age str:ucture of Aleolabult sp. 1 over
11860 ; from the left to the rlght in each
males.
one year (1985) l-n station
rctth : Juv, females and
Fig.
-t82-
lftre very hlgh denstty tn June 1985 l-s not caused bryr a large
ngnber of Juvenlles ; neither Ls the abrupt decrease Ln August accompanied
by a change in age strrrcture of, ttre populatLon (ilune and August are comPa-
rable) .
Because ttre constant high number of juvenlles, I tttink
ttrat the reproductLon of, AlenLaLnU sp. I Is continuous ttrroughout ttre year
wlttr perhaps a rcre actLve reproductLve perLod in sPrtng(?).
,.
c.3. VertLcal dtstributLon Ln the sedlrent
;;r,,*"; ,-r" ;;;;-;u*. t" ure vertr-car pro-
file of October 1977. llherefore I only eonslder ttre vertlcal proftle of
February and March 1985.
The relatl\re dlstrlbution of ttre different age classes
(Juvenlles, f,enales and nales) ls Presented ln Tab1e 43.
AlenWmU sp. l is restricted to the lpPer centlreters of
ttre sedlment. llhe age clasg dtstrlbutton does not dlffer wlttt depth.
Table 43. Vertl.cal dlstrlbution pattern of the age
structure ot. AAcoln'intri sp. 1 in statj-on












































c. 4. Production estim€rtes
;"; ;. ;;; I l.r.' to the production carcuratr-on or
0. twtwLtpiulwn and, S. Puneta,ta.
fndividual wet weights are calculated from measurements
(Andrassy, 1956) ; males: 1.83 Ug; females: 3.48 p9; juveniles: 1.33 pg.
The calculated lPmin varies between 330.3 days at 0.5oC and
54.4 days at 17.5oC.
1983 (ilanuary-December) 3
Total Production : 0.356 g 'rn/m2.Y
Average biomass z Q.024 g ww/m2
P/B z 14.8
1985 (December l984-Novenber 1985) :
Total production : 4.918 g w/m?.Y
Average biomass z Q.427 g'rt'*/m2
P/e z 11.5
s ) E=g9gsF-gg-g!-$e-!es3g9g9-s9ss9!igr-9ver-99-Y*r:
The annual production is calculated for every nematode species en-
countered in the years 1993 and 1985. Individual wet weights are calculated
from measurernents (andrassy, 1956). Tabre 44 (p.rgs) gives the wet weight :
for the different specLes of station 11860.
llhe st111 of all ttre speclfic production vah:es ylelds ttre annual pro-
duction for the whole oomunltY.
1983 (ilanuary-oecenber) :
Total productlon : 20.569 S 
'rt'tt/ m 
2.y
Average biomass : 1.136 g w/m 2
P/s z 18.11
1985 (December l984-Novenber 1985) :
Total productJ.on : 28.936 g'ddm 2.y
Average biomass z 1'.792 g'*t/m
P/s z 16.15
The oontribution of the three dontnant specLes of the coununlQr in











Table 44. Mean wet weights (US) of the nemato-
de species from station 11860 (for

































































































































The three doninant species contrLbuted for nore than 95t of the yearly
production of the whole corununity ; this conrmunity contains nevertheless a
total of 32 specles (cf. Table 28) ; lt neans ttrat rcst of then are of no
importance in deternining the production-
F)lsff gegl-:3sple:-rs-!Ie-Pslt9!-!27?--!e-72
Tabte 45 (p.186) presents the nematode species coryosltion of station
11860 for the period t972-1979. Density values from Augtust' t972, JuIy 1976
and ,fune !977 ate based on one replicate ; ttre saqrles taken in 1978 and
1979 are determined on the basis of two replicates. Mainly sutullnr rcnths
are sarpled tn t978-1979 (coryare wittr 1983-1985), and perhaps therefore
density values are high i rnan value over the two years is 1850 ind./10 cm 2
(nlnlnrrn value = 72Q lnd./10 crn 2 and maxlmtrm valrre = 3790 tnd'/10 cn 2).
Atcoll,trut sgt. 1
Clnono.t pinita p elil-tn
Oaptonuro" nianmi
Oapto nurs, twntitpLut Lwr
O exrcIs,irtu zeelsnd'tat t
tle,ta,Unfwnpe!^ n. sp. 1
lli-ettolaimu nsniruu
Molgo Laimt filtt4o (ttau
?o"nac-qolho It ima pentn do n















































































































Table 45. Mean density (ind. 1tO rx,zl
1979).. (f = frequencY on
per month of the nematode species in station 11860 (Period from 1972-








S. pune-tata occurs in all sarryles and is the doninant species (except
March lg't}, June and september tgTg) i O. teruiApictilun, Me.tal'LnhonveuA n.sp.
1 and AtelI*LntU sp, t are ttre three othef irryortant species. O' tenw6pL-
CULun reaches high density values in March 1978 and is probably not Present
in April 1978 (cf . .Iune 1985) . High nr:rnbers are found in .Iune and Septenber
1979 too.
point of the research, I cannot e:<plaln the cause of this
seerns not to be an annual phenonenon (cf. 1983-1984) '
c) Discussion
Saba-tLettin puneAatl, occurs in very high nunbers in the silty sand sta-
tion 11860 off Zeebrugge (Be1gian coast) wittr a grand mean of 680 ind.17Q cmz
over three years and peak values up to 2190 ind. /LQ cm2 (Novenber 1983) or a
relative abundance of 98.6t (March 1985) in the whole comnunity. S' pUvLCtA-
tn ts always very abundant in sltty stations along the Belgian coast. The
mean relative abundance of the species decreases generally fron the vtest to
east (vincx 8-t a'L., 1984) .
In station 11860 it ls obvious that the relatlve abundance of S. pLnc'
tntA (or the abundance of accoryanying species) Ls deternined by factors
which are not quite well understood at the nonent (cf. aberrant situation
in June 1985).
The life qgcle can be sumarized as follows 3 Juveniles occur through-
out the year and reproduction is considered to be alrcst contlnuous. AnaLy-
sis of growth or mortaltty of cohorts in the field has not been possible for
this population. A rcre active reproductive perlod occurs in spri'ng fron
March till May. Juveniles from this perlod probably reach adulthood two to
three nonths later. These adults probably produce juvenlles in autrunn
(Septenber-October) and adults of the older generation die at this moment
(?) (the.re is always a clear decrease in total density at that time and the
decrease in adults is mre pronounced than in the juveniles, cf . Fig. 25) .
Differences between male and female development have not been found'
S. pmela.tn is mst abundant in the deeper layers of the bottom. The
other co-dodnant species (l'n sore periods) i.e. 0' tZnui^pLulun ar'a A'CO-
I*LWUU sp. 1 are restricted to tlre uPper 4 cn of the sedinent ; thls surface
layer ls not dense and not coryact ln this area' and probably much more oxl-
dized than below 4 o. llhe origLn of the e:plosive high density values of
these two species Ln some rcnths are not well r:rrderstood. A distinct cor-
relatlon witlr an environlEntal factor has not been found t4> to now.
- 
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From regresslon equation (1) lt ls shown that the reproductlve cycle
is obviously influenced by temperature. Equation (1) Is mainly detetmined
by values for opportrrrlstic species. The nematodes fron sublLttoral areas
are probably nore conservati.ve species and the obtaLned result for the an-
nual p/B may overestinate the productlvlty of these species (Vranken e't AL '
1996). vranken & Heip (1985) found a relationship between egg weight and
embryonic development at 2OoC. This relatlonship predicted the embryonlc
developnent tlne of S. puneloti from the Sluice Dock of Ostend preclsely
(prediction: 9.87 d; e:q>erimental: 9.92 d). Generation time ls about
3.5 tlnes longer than ernbryonic develoment (Vranken, unpubltshed results)
and from this a generation tine of about 35 days ls predicted for 20oC. A
simtlar value is obtained calculating Tmin from eguation (1) for 20oC, i.e.
33.2 d. Nelther for 0. tenwi.tplcttLwn, nor for lacoLaLmU sp. 1 cornparable
e:<perirnental developmental data are available.
The annuat p,/B ls t6.92 for 1983 and 14.1 for 1985. The annual P/B
for the whole comunlty is 18.11 in 1983 and 16.15 in 1985.
The annual productl-on is 20.6 g wn/m 2.y (= 1.Zl g C/n z.Vl and the
average bj-omass Is 1. t4 g wt/m 2 (= O.OA C/n zl for the nematode conmunity
for the perlod ilanuary to December 1983 i fox the perl'od December 1984 to
Novenber 1985, the total production is 28.9 g w/m 2.y (= 1.23 q C/m 2.Y
and the average biomass is 1.72 g wt/m 2(= 0.59 S c/n 2),. S. pttnotfia con-
tributed for about 8Ot to ttre production of the whole community in 1983 and
for about 50t in 1985. AtcolnLmcU sp. t (2.2 Ug ww,/ind. ana $aptonertW
tenwi.dplcu,LuJn (0.9 Ug ww,/ind.) are. the other lryortant specles of the com-
nunlty. Together the three specles contrlbuted for nore than 95t of the
yearly production of the whole comunity.
For tlre perlod tg77-1979, Help et oL. ( 1984) calculated the productlon
of the nematode conmunitles for several coastal stations. The average bio-
mass of the nematode conmuntty tn station 11860 for thls period equals
0.15 g C/m2 which is 4 to 4.5 tines lower than for 1985 and 1983 respect-
ively. For the perlod tg77-Ig7g, only tl1e hLgh densJ.ty mont'hs were saryIed,
and no infonoation was avallable on the fluctuation of the blorrass over the
year. p/A = 9 (Cer1ach, 1,97L) was used to calculate the annual production
and a value of 1.37 g C/m2.y was obtained. When we use the annual P/B =
17, whlch is the mean value of 1993 and 1985, for the nematode conmunity in
station 11860, an annual value of 2.55 V C/m2.y is obtained for the period




Billen & Sonville (1985) discussed the flux of organlc material to the
sediment. In shallow coastal seas, such as the Belgian shelf, up to 50t of
net primary production is deposited on the sediment. Faecal pellets and
zooplankton corpses only make rp a small fraction of this sedimentatlon
flux. phytoplanktonic cells and phytoplanktonic-derived detritus constltute
the bulk of the organic natter deposited on the sedinent. The local dlstrl-
bution of t5e flux of sedinenting organic material- in the BelgLan coastal
zone can be e:<plained on the basis of a hydrodynamical model of the tidal
circulation. Sone places (like the mud accmulation zone in front of Zee-
brugge, with low energy and low botton stress) apPear to act as traps for
organic material produced in the whole coastal zone (Adan et oL., 1981). The
annual anount of organic carbon depdsition there has been estimated as
390 g C/^z.y while the mean value for the Belgian coastal zone as a
whole is only 160 g C/m 2.y and is 7O q C/m 2 .y in the offshore area
(for a review see Joiri s et d'(.. , tg82l .
He:Ip et eL. (1984) found that the nematodes from station 11860 have a
lower production than the nematodes ln the other stations along the Belglan
coast. The production of the nematodes is higher near Ostend, which seems
to contrast with the higher amount of organic C present off Zeebrugge. Ilow-
ever, the east ceast is more loaded with pollutants than the rest of the
Belgian coast (Braecknan e.t aL., L984) -
A review of ttre knowledge of the seasonal cYcles of marl'ne free-riving
nematodes is given in Heip At aL. (1985). Temperature and food are the nost
obvious factors e:plaining the density changes in marine nematodes. Deposit-
feeders (as S. punc.tatn., O. tenwLtpLutLun and, AAcoInLmtUt sp. 1) tend to
reach maximum nunbers in auturnn, winter or early spring, due to the incor-
poration of primary production into the sedinent. From several studies
(Tietjenr L969 i Skoolmun & cerlach , 7g7t ; SrcI Q.t a,L., 1981 ; Bouwnan €l
d2., 1983) it is shown that spring and surmer peaks in nematode densLtles
are contrpn in intertidal , shaLlow sr-rbtidal or braclcish-water areas on an
annual basis ; however very little is known on long-term temperal variabi-
lity.
Coryaring overall- c-omr-rnity densities throughout the year, no sigmi-
ficant differences in winter and summer values can be found in the sublit-
toral nematode conmunities studied so far (e'g'Lorenzen,1974 i iluari'o'
t975 ; Boucher, 1980). Only a few species show sigmificant differences
between seasons. In most cases, the species which show significant differ-
- 
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ences bet$reen summer and winter are those fron whlch suffLclent material
(specinens) Ls examlned.
several authors examlned the reproductlon of s. puncto.ta in the fteld.
Skoolmun & Gerlach (1971) found a density peak in winter or spring for
S. vg2,gytil (= syn. with S, puncta.tA in an lntertidal sand-flat in the Vle-
ser estuary in Getmany. Juario (1975) dLscussed the life crycle of S' pU'L-
chhn (= close to S. punlt!.tq in the German Bight. The three Juvenile sJ-ze
classes were encowrtered every month , egg deposition occurs regardless of
season. The mean abundance as well as the nunber of juveniles ln sunmer
and winter do not dlffer significantly. Throughout tl1e year' the population
consists for more than sOC of Juveniles except in Septenber (45-501). Bouw-
man e.t aL, (1983) found that the Juveniles of S. ptil.efuU. accounted for
about 75t of the popul,atton ; in thls c€ts€1 however, saq>Ies were taken only
3 crn deep into the sedlrFnt. As rde found in the vertical distrlbutLon in
11gG0 (February and March 1985) the JuvenLles are rmre concentrated in the
Wper layers ; hence the hlgh t of Juvenlles ln the Ens Dollard estuary'
F:iom the dLstrlbutLon age, Bouvtman et d'L' (1983) suggest that there was no
partlcular perlod for reproduction and that the specles reproduces through-
out the year. However, the sunmer peak ln density suggests PartLcularly
hlgh reproductive actlvity in the preceding period'
Laboratory e><perlments (Vranken & Vanderhaeghen, Pers.cornrn.) showed
that S. pmclo.ta feeds on bacteria.
ilensen(lggla) noted that in sublittoral nuddy sedLments in the sound
(gaLtlc Sea) S. puncl1ta is most abundantly found in the transitLon zone
between aerobic and anaerobtc sites.
The rnetabolic requiresents for a nematode having its permanent' llfe
in the RPD layer are presently unknown. wal\l'ick & Price (1979) presented
a respiratory value for S. pttLChnA (1og at = -0.t97 aE 20oC) whlch supports
ttre adaptation to llfe in o:<ygen deficlent habitats as a facultatlve anae-
robic anlnal. The value of a (tn the formula R = avb wlth R = respiratl-on
and v unit body wetght or rrolune and b = o.79 (Zuethenr 1953)) is considered
to be an lndlcation of netabolic activity (schiener & DLlncan, 19741 ; lt re-
presents the respiration of a weight or volune unit nematode.
No data on the reproducrivlty of 0. tenwLtpLcuhm and' Aacolli'mu sp. 1
are avallable ln the ll-terature.
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III. POLLUTION MONITORING
1. Description of the nematode conmunities of some stations along
the Belgian c'oast
Five stations along the Belgian coast are compared in order to de-
tect differences in the nematode conmunities which nay be caused by pollu-
tion. These five statj.ons are, from the east to the west coast : 11860'
11ggo, 11315, 1O5OO and 10061 (cf. Table 2 and Fig. 6 for the geographical
position of these stations and for the sediment characteristics ; p.37-38
p. r7).
The detailed species composition of the different sarnpling dates for
the five stations is noted in Addendum I.
The stations were sampled seasonally by means of a Reineck-boxcorer i
11315 and 11880 in 1982-1983 ; 10500 and 10061 in t977-1978 and 11860 tn 1978-
1979 and nonthly in 1983. I coupare only those samples which were obtained
with the sane sanPling Procedure.
TTro replicates of each Reineck-box were analysed for faunistic data.
a. gssgls:-99!P9:1!19!
The mean relatlve abundance of the species with relative abundance
larger than 5t or a freguency of 100t are presented in Table 45.
Table 45. llean relative abundance of the species with an abundance >58
or a frequency of 1o0t (11860 A : data from 1978-79 ; 11860
B : data from 1983).
Aacolaintt sp. 1
BoLbo lnLmuA conothe,Ul



































































SabaLtenb punct!..t!. is the dominant species (mean relative
abundance is 57.5t I 1.2.4$ t Daptonema tnnui.An6a.il.un reaches htgh values
in March 1978 (75t) and June 1979 (84t), but lts mean relatlve abundance
is only 34.0t ! !2.4\. laeolainU sp. occurs in low nurnbersr but regular-
Iy.
A more profound description on the specles compositlon of station
11860 is glven on p.152 to 190. Between 3 and 16 specles are found per
date.
STATION 11880
Four species have a frequenry of 100t z gaotgnema terui"dpLeulun
(mean relative abundance ts 11.5t t 6.18),I'lonhuatelta d'Ulmeta(mean rela-
tlve abundance 49.72 t 14.Zzl , Sabo,tLettLa nunelnta (nean relatlve abundance
2l.g| t 10.7t) ana PnoclWnsdorLellt. olleruP&a (mean relatl.ve abundance 1.5t
! 0.7r).






terwi.tnia,illtn ts by far the rnost abundant specles (mean
84.6t t 5.8t), followed' W Sab0t'Letvi'a' nunelatn (mean rela-
r 4.1r) .
and 10 spectes are found Per date.
STATION 1O5OO
Saba-LLQ/LLa ce2l,Lca is the nost domlnant specles of the cornmtrnlty
(mean relatl-ve abundance is 37.5t t 16.1t), followea Ay SpinLni.a pann"Oi'ti'
6el.a, @ean relative abundance is 11.0t t O.7t), Aleola'imtrtr sp. 1 (mean rela-
tlve abr:ndance ls 1O.Ot i 6.4t), RLehtettti-a irce4uil'Lt (mean relatlve abun-
dance ts 5.5t t 4.6t), Se'tltaba.t'LuLi-e hillttula (nean reratlve abundance 5'5t
t 1.lr) ana Vi.tcofi.a. lepotrnbi-tiA (mean relative abr:ndance ts 5.0t t 0.7t).
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STATION 10061
Vi,tcoti-a (tuttzii Ls the rcst abundant species (22.0N t 5.0t) of the
nematode conmunity, followedW RichtQt i-a" imeqwl,b (19.5t t 6.8t) , Eolbo-
IahruA cotrothQl,ia (17.5r t 11.1r) ana Safu/',iuia cell,tc.4 (7.0t t o.7t).
There is an obvl-ous dlfference between the species coryosltLon of
the silty sand stations on the east coast (11860, 11880 and 11315) and the
sandy stations on tlre west coast (1O5OO and 10061).
s. glvggslls
the seasonal diversLty pattern Is exami-ned for station 11860 (see
g. 152 to 190) and lt becare obvious that no constant pattern ln seasorFl
diversity is present. Eherefore, I c'oryare onLy rean diversLty values of
each station wlth each ottrer in order to level ttre seasonal lnfluences on
the diversLty indlces.
Table 47 sumarizes the dlfferent specles diversity lndices. There
is an obvious decrease'ln diverslty fron the ltest 6oast (statLon 10051) to
the east coast (station 11860).
Table 47.
Flg. 32 presents the k-dominance curves of the flve
the 1983-values of station 11860, the polnts of the














































































Fig. 32. k-domlnance curves of
along the Belgian coast.
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These curves show that lndeed dtverslty decreases from the west
coast (statlon 10051) to tlre east coast (statl,on 11315). Because these cur-
ves do not lntersect all dlversity indlces are coryarable and give no con-
fllctlng results (see also Table 47) . In thls situatl-on, a sfuple index
such as s (total nr:mber of spectes) or d (relatlve dominance of the nost
abgndant specles) Ls an adequate sgmary of the lnfo:matlon.
Station 11315 ls characterlzed bV very h19h domln€rnce and low dL-
verslty. Statlons 11860 and 11ggO are slnllar ln mean species nr:rnber (22
and 17 resp.) but thelr species coryositl-on is obvlously dlfferent ; 11860
lacks M. di.Sluncta. It ls obvlous that these curves alone are not suffl-
clent to descrlbe a cornmunity, as there ls no lnforrnatlon lncluded on
cles co4rosltlon. The sandlz statlons 10500 and 10051 are sLmilar with
tlon 1006lrsomewhat nore diverse than 10500.
The dotted 1lne ln Ftg.32 shovrs the ledonlnance curtte of statlon
11860 in 1983 (species above specles rank 5 are onitted for the sake of sla-
rlty). Thls curive is very close to the curve of 11315, although the doml-

















The distrlbutlon patterns of the species in the sllty comuunlties
of the coastal stations do not meet the necessary requirements to use the
log-normal plottlng method for the detection of the effects of dlsturbances.
If sarnples are too small-, then local patchiness w111 be the dorninant charac-
ter and in such cases one would not e:pect a log-normal distribution to hold
(Gray & Mirza, 1979 ; Gray, 1983). In the case of the nematode communltles
of the Belgl-an coastal zone, the geometric scale reduces very much the nunber
of points ln the curve; ln that way it is difflcult to get an idea about the
shape of the distribution.
c. Distribution g5_!!g_ggggilg:!Ipg:
The distrLbution of the feedtng tlpes of the five stations
sented in Table 10.
The amount of non-selective deposlt-feeders is hlgher than
11860, 11880 and 11315 wtth te2 > O.9O r ttte sandy stations have a
even distribution of the feeding tlpes with X@2 = 0.27 for station





2. Co,rrelatLon wLth environrental parameters
Braeckman et d,L. (1984) determined the anount of hearryr metals (Cu, Zn,
Pb, Cd and Hg) in three stations along the Belgian coast ; station 11860
(silty sand) r station 11150 (sand) and station 10080 (sand) were sanpled on
a monthly base ln 1983 (from March till December 1983).
Table 48 presents the mean values of the heaqy metals of the nine
nonthly samples of the three station (after Braeckman el aL, (1984)).
The concentratlons of hearry metal-s Ln the two sandy stations are quite simi-
lat, while station 11860 has signlflcantly higher levels of heaqy metals. An
enpirical renrichrent factorr is calculated as the ratio of the mean concen-
tration in the mud statlon, and the mean c€ncentration in the sand station.
The fenrlchnent factorsr are for Cu: 10.3 i Zn: 9.1 ; Pb : 2.9; Cd: 2.7
and Hg z 24.
Tab1e 49 presents the mean concentrations of heavy metals from sta-
tlons 10061 (sirnLlar to 10080) and 11860 determined in the surmer of t972
(Bouqiaux & Herman, Ig77) and ln sunmer of 1993 (Braeckman e-t a.L,, 1984).
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OnIy the ooncentrations of Zn and Hg decreased sLnce 1972 Ln the sand statlon.
Statlon 11860 has an obvlous enrLchrent of Cr and Mn sLnce t9720 whtle ltg ls
decreased.
Table 48.' Mean values' of heavy netaL concentra-
tlons of the nine trcnthly saq>Ies of
























Table 49. CoryarLson between 1972 and 1983 of sone
hearry retals in one etlty sand (11860)
and one sand (10061) statlon (af,ter
Braeckman 8t aL., 1984).
11s60 | 10061 10080
1972 1983 | tgtZ 1983
cu (ppn) | rl 10.7 | z t-7
zn (ppn) I 98 8s.s I 4t t2
Pb (ppm) | 0g 42.1 | ls 16.6
Mn (ppm) | aoo 690 I toz 120Nl(ppn)l s 13 | 4 s
cr (ppn) I go 80 | 10 10
ne (pPb) | reo Mz.s I e0 ?-L
But, lnportant seagonal fluctuatlons are forrnd ln the heaqy metal concen-
tratLons of 11860 ln 1993 too I these fLuctuatLons are oorrelated wlttt the
sedlment dlstrlbutlon : lower levels of heavy netals in sumer are correla-
ted wlth less muddy sedlnent ln ttrls perJ-od.
In ttre sandy statlonsl no s!.gmlfLcant dlfferences of mtal @ncen-
tratLon ag a frurctlon of tlne could be obsenred'
llhe decrease ln dlverslty of, the nematodes co@unl'tlt le coEelated
wittr an increase ln heariy netal concentration and an lncrease ln the sllt
content of ttre sedlrent (see also geLp et &(", 1984) '
-r97-
3. Discussion
A review of marine pollution rmnitoring stud:ies using nematode assem-
blages is presented in aeipt e.t aL, (1985).
Nunerous difficulties and controversies in the Lnterpretation of the
observed changes are present because it is very hard to distinguish pollu-
tion induced from natural changes, because in most cases the natural chan-
ges are hard to elucidate (cf. chapter on seasonal fluctuation in station
11850) and because the pre-pollution situatlon of the east coast is not well
known.
A general trend is hpwever that denslty is not nuch affected by pol-
lution (cf. also Heip et. a,L., 1985) whereas diversity generally seemsi to de-
crease. These trend.s are only true when very different habl-tats are coqpa-
red but e.g. the dlfferences found between the three silty stations along
the Belgian east coast cannot be declared in terms of dlversity or species
composition in relation wtth differences in pollution.
An exarple of the problematic approach of pollution rnonitorlng is il-
lustrated by Lambshead (1985). He reports an investigation on the effects
of contamination at a subcatastrophic leveL on sone marine nematode assem-
blages of beaches in the Clyde inland sea area, Scotland. AII stations were
sampled once (Septenber 1978) and the median of the sand fraction varies
fnom < 150 um (I39-t47) for the contaminated stations and > 150 um (157-
265') for the unc'ontaminated stations.
Diversity, density and feeding Qpe ratio are consistent wl-th the as-
surption that in uncontaninated sites diversiQr is higher, denslty ls lort-er
and feeding type ratio is ln favour to the epistratum feeders. k-domin€ulce
curves however do not show significant differences between the uncontamina-
ted and the contaninated stations.
Therefore, Lamlcshead (1986) and Lanbshead a Paterson (1985) proposed
a new method for the detection of sub-catastrophic contanination at the com-
munity level : they introduce the use of numerical cladistics in ecological
analysis. The presence of a species is coded as the derived character state
while absence is coded as primitive ; this means that the outgroup consists
of a theoretical station containing no species. AII the species used in the
analysis must be potentl-ally capable of reaching (if not survlving in) any of
tlle stations s)<amingfl. This kind of cladistic analysis can only be applied
to stations drawn from the sarrc potentlal species pool.
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.However, reductlon l.n dlverslty and survlval of only rcst tolerant
specles is tlre only obvlous effect of pollutlon so far detected I therefore
it ls hard to bellerre that the specles presenoe ls congldered as the derived
character especlally when we are lntetpsted ln'pollutlon effects' llhe esta-
bllshrent of thornologyr ln ecologlcal studles has also sone problenatLc fea-
tures because ttre Lnformatlon for ttre characterLsatton of horclogoU3 featu-
res, 1.e. the ontogenetlc netlrod as well as the out'grol4t coryarLeon' Ls htgh-
ly speculatlve.
The only fact which ls known for sure for the rcnent Ls that sone nema-
tode speclea (and no otjrer retaz--oans) are reslstant to very hlgh levels of
pollutlon and anaeroblosls (see nelp Ql A,L, 
' 
1985 for a revLew). The ef,fect
of pollutants on nematode populatlon dynamlcs, howev€r, can only be studLed
in the laboratory (see Relp e't. al'., 1985 for a rerrlew)
l,o. t^'reftuii^ .,{^ ofi Airt^'dv 'r#cN-H*l'u /U f3t-
^,U\"yrtslr[t 1 r-_5 N "rt]!-'|]ru.'$"J&' ffli"f;tl




SYSTEMATIC LIST OF THE FREE-LIVIT.IG MARTNE NEMATODES FROM
THE SOUTHERN BTGHT (CUSSTFICATION ACcORDING To LORENZEN, 1981)
CL, ADENOPHOREA (von Linstow, 1905)
SUBCL, CHROMADORIA Pearse, 1942
O. CHROMADORIDA Filipjev' 1929
S.O. CHROMADORIIIA FlllpJev' 1929
Superfam. Chromadoroldea Fl1lpjev, L9L7
Fam. CBROIIADORIDAE Ftll,Pjev, l9t7
Subfan. Splltphertnae FtllPjev, 1918
cre,n. Spiliphe)t Baet!.an, 1865
S. lftitrsuto Gerlach, 1956
Spi.tipheln sp.t (S. aff . doli-cltua de !!ian, 1893)
Snbf,an. Chronadortnae Flllpjev, t9t7
cen. Ch)unodoneLlt FlllpJev, 1918
C. la,LLegmLenaiA Boucher, 1,976
C. Wblznatica Boucher, L976
e;en. Kanh'Lrcefu@ngdot4, Bloue 
' 
t982
K. lnnpnz?-tti (,tensen, 19Bo)
cnn. Ptuehtamdotwlla !,tlcotetzky , t924
P. a.tlennln (cerlach, 1952)
P, di.tlevtuti (de ltan, t9221
P. Inngieru.da.ta. (Kreisr 1929)
Ptw chtwnsdo no)-La sp. t
Ptu chlwnsdo nel!-d sp . 2
Snbfan. EuchrcnadorLnae Gerlach & ltl.enarur, t973
@]n. Ac,,tLtonan cobb, L92o
A. celfrtoJ, Boucher, 19?6
e;en. Eucfuwngdona, de Manr 1886
Euehnmdotl sp.L
Euefu@Jndotn. sg.2
6€fn. Qtaplanuo c,bb, 1898
Qnapluneta ap.t
een. Rfr,i,pa @bb, t92o
R. orunta. cobb, lgzo
Subfam. Qpodontolal.nlnae lle Conlnck' 1965
cten. Chrotrsdoii,tl. Fr,llpJev, Lg22






ean. 0i-ehlottsfu^a Krels 
' 
1929
O. cu'culhto' rPrenzen, 1973b
O. hqa'Loehai.Le (De conLnck & stekhoven, 1933)
0ichtwttsdoha. sp.L
een. Hgpodott'tolaimu de Manr 1886
H. lclwtustwttehlaveni Gerlach, 195 I
HqPodontolthruA n.sP.1
Hqpo dP tl.to I'ai-IruA 3P. 2
cen. lleochturcdonn Micoletzkyr 1924
N. ange'I)u' R:Lemann, 'L976
N. mui-td rprenzen, 1972
N. patfilcta Blore' t974
N. ttdclwPrw,o (steLner, L921)
Neocfuansdona' n.sp.1
een. Pt4clwlai,ne'(Itts oobb, t92o
Pt4elotaiwlltrt sp.1
crln. Spi.bPhonellt FiltpJev, t9l'7
S. Wadol4 (de !{an, 1888)SpAoplwnella ee.t
Fan. EI$MOLAIIItIDAE FtllpJev & Stekhoven, t94L
Snbfarn. Neotonchl,nae l{leser & EoPper, 1966








Fan. CYAX9OIAIUIDAE Ftltpjevr 1918
Subfam. Poq)onematlnae
crln. No*ttull,i"troi.dat ott, L972
NanrcInLnoideA sp.t
en. Nantwltiffia cobb' 1920
lr. /.tuu,t cerlach, 1956
Ndniolainu sp. (l'J. aff - gtJ't'to"tua cobbr I92o)
Nanwlninu sp.t
Nantalahru sp.z
@n. PonPoneng cobb, L9t7
P. amaPlil{rtl r,orenzen, 1972
P. oatJu&A rPrenzenr t'972
P. e'bvlcaudaturn (stekhovenr 1935)
P. conPaeltm rPrenzen, t972
P, uottgttai vl,ncx, 1981
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P. elegatU rPrenzen, t972
P. Int'Leum r,orenzen, 1972
P. nu,'ULppillafun (FlltpJev' 19221
P. tedeaLttn Pratt, 1973
P. tgL.teuc Blome, 1974




Snbfan. Paracanthonchlnae De conLnck, L965
een. Pahog'tttJuncluu ltlcotetzky, L924
P. Ilrqleatdattu lfarrrd.ck I I97t
P. Longu A1196nr 1934
P. thiltttuA.ua (schulz, L9321
Patracantlunehut sp.t
?ars,coiltwncht$ sp.2
cxln. ?ilac4aftobhtoLdot @rlactl., 1953
P. d'agrrnefrdna! Boucherr 1975
P. lnb,i.oaeloau R:iemann, t966
een. Paircqoflalaimu Mtcoletzky, t922
P. ocat'lJtts cerlach, 1956
?. Peltodon tuenann, t966
Pananga.tloLd'bnta sp, t
Subfan. q/atholatratnae FlLlPjevr 1918
e;en. ?dhnLongicuaflwLn'ittvA stekhoven' 1950
P. nu&ilnPliia rptenzein, 1972
eien. Plu4ll.olt'itttA lfir4hy; L964
?. tnidentnbu MurPhYr 1963
FA. SEITACEIIIEMATIDAE CObb' 1915
cr-n. Clpiioncluu cobb, t9t7
Chaitunehu! sp.l .
cr'n. Clwni,olg,itttu Dltlevsen' 1918
C. pap*lltlt Ditlevsen, 1918
Cfanitldinul sp.1
cen. aumgnena. cobb, t920
G. elwLca,udn cerlach, 1953
G. ngpqx (ssaweljev' 1'9t21
@nanua sg.t
e;en. HctLtcluanotg"imu de Man, 1886
H, wnve4luu Alrg6nr 1940
H. tubuht't (Bastlan, 1865)
Gen. Loutlunenn' lfieserr tg54
L. ohe^nuu (A1rg6n, 1934)
L. ohdiwnt (cerlach, 19521
Lattwnetn sp.I
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oen. klch'tp)u6ea steLner, tgLG
R. decowLnch,'L vLncx, 1981
R, itae4u.til Rlenann, 1966
klchletuia. e9.t
cen. SgtwnchLel-Ia. cobb, 1933
S, aiuu'tm'L wanrlck, 1970
Sgrcnchieiln n.sp.1
Superfam. Degmodoroldea FlltpJev, 1922
Fan. DESMODORIDAE FlllPJevl t922
Srrbfan. Desmdorlnae rLllpJev, t922
en. 0eltodatta de uauir, 1889
0, nLeJuchaeft' Arlg6nr L929
0, polqchie.ta a.LLgen, 1929
O. pontLol Flrlp1ev, 1922
O. aefuilzL c€rrach, 1950
O, taruJLspleJfun AlLg6n, L928
0uttPdona n.sp.1
OeAnodotw sp.2
crem. Ech*ttodurrcfutd, Blore' 1982
E. ax'L Blon6, L982
Subf,an. Splrtntlnae Gerlach & Murphy' 1965
crrn. Cfutottsapiiiw Flllpjev, 1918
C. chnfuxdL Boucher, Lg75
C, ingli,tl wandck' 19?0
C, pa'mpontLen, rJuc & De oonl'nckr 1959
C. Pel.l,ila G€rlach, 1954
Clutoneaptiina n.sp.1
Chtunsafn^ita n.ap.2
cnn. Me'tdchlutndonn FlrlpJevl 1918
M. quadnLbulba Gerlach, 1955
M. sentLandicc wahirck & Plat,t, t973
tleta'chturndota ap.l
cen. Inqx oobb, 1891
0, p*deotl't @bb, 1891
crn. PaJtollelnuilnl Boucher, 1975
P, dolL(tui Boucherr L975
cen. P,eulademndota Bouch€r, 1975
%eudodunpdona n.sp. 1
cen. Sdgneplwaanun Hop€ & Mrirphy, t972
S. ttl.l,dtuulrt (cobb, 1933)
e'e,n. Spi^ittta cerlactr, 1963
S. Xnevil (Bastlan, 18651
i:ilffilF'"^'uanr 186s)
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Subfan. Pseudonchinae Gerlach & Rlemann, 1973
cer.. PteJtdoneluu cobb, 1.920
P. decemPpilLo'tru ward, t974
?seudonefuu sp.t
Subfan. Stilbonenatinae Chitwood, 1936
@n. Cataftzna cobb, t92o
C. ano Platt & zhang, L982
cen. Leptnnuelll, cobb, L92o
L. aptwrwthe.cae Gerrach, 1950
cen. Eabottldcfuu Greeff, 1869
E. (i&L(onnit Greeff , 1869
Eubufrniclur,o n. sp. 1
Subfam. Molgolaininae ilensenr 7978
en. Molgolninua Dltlevsen, L92t
M. elanenAt7 (platt, 1923)
M. tult4odton'a (Lorenzen, 1972)
Mol4olnimt6 n.sp.1
Fa.n. EPSIIONEIT{AfIDAE Stelner, t927
Subfam. Epsllonematinae Steinerr 1927
cr.ln. Eptilonens. steinerr 1927
E, cotdiaicl-asing, 1984
E, ptutulfitm (Gerlach, t952)
E. aenulafum Lorenzen, t973
e;n. MelePai.Lonus' steiner, tg27
M, emel'6un Lorenzen, tg73ll. hagne,twL (stauffer, 19251
cen. PerLepaihoneng r,orenzen, tgTg
P. cfitAEwt rprenzen, L973
Sr:bfan. Glocinenatinae Lorenzenr t9T4
cen. Gl-oclvLnua Lorenzen, t974
G. cluil,etue rprenzen' 1,974
Fam. DRACONEMATIDAE Filipjev, 1928
Subfam. Prochaetosomatinae AIIen & Noffsl'nger, t978
@n. ono.cogtwfiua AIIen & Noffsinger, L978
0, tiYwe Jensen, 1981
cen. Ptwchg"eJpsotrg' MLcoletzky , 1922
P. meditltllawLcum Al-ren & Noffslnger, t978
Superfam. Mlcrolaimoidea Micoletzky, L922
Fan. MICROIAIITTIDAE Micoletzky, tg22
een. Bolbols'Lnt$ cobb' t92o
B. denta-tlL| (A1196nr 1935)
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B. nLotnannl (Rlenann, 1956)
B. tltttlwtcu (tllemann, 1966)
Botbotahnu eP-l
Gen. Calortuulnimu rorenzenr 1975
C, acwtlluU (Jayasree a wanrict<, 19771
C. lwnUtttl (de ttan, ,'9221
C. nuiituta (schurzr 1932)
C, ttpttlt)uuta (Gerlach, 1953)
C. paalwnutttt (@rrach, 1950)
C. ,ugatua r,or€nzenr 1976
Cahrtenlaiwu n.sp.1
Cahonlelwln'i"truta ep.2
cnn. Cinelnnura @bb, t92o
Cine'tonetn ep.L
een. Ixonern rprenzen' l97l
I. rcndidun rprenzen, tgTl
@n. ltrLeJttlnimn de Man, t88o
ll. a.e,i'nace5 wandclc.& Platt, 1973
M, a.nnotia4e ilensen, t976
ll. cototJnlia (rorcnzen' 1973)
ll. ugatholaimideo de uan, t'922
M, tucJuutieu.lttt c€rlach, 1950ll. ottlao.tbn st€khoven, 1935lliuwltinnt s9.l
Fam. IT|oNOPOSIBIIDAE FlltPjevr 1934
Gen. Monopoathin de Man' 1889
M, ttbtnfi.(ia schulzr 1932
cen. Alado hn cobb, LgzO
Nudonn' D'BP' 1
@n. Rhinens' @bb, L92o
Rhi.neta sg.l
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S.O. LEPTOIAIMINA Lorenzenr 1981
Fan. IJEPTOIAII.iIDAE 6rley, 1880
Subfam. Leptolaintnae 6rley' 1880
cen. Alailnellt coaa, L92o
A. e,Lnctd vLtiello, 1974
cen. Anonrcnela riopg)er' 1953
A. deconincb,i ilensen, 1976
6"n. CtuLutt'iruA southern, t9I4
Uienlni;rul sp.t
e;en. 0agda souttrern, L9t4
0. bLWpiila-tq souttrern, l9I4
cen. Halnphsulnhnu southern, Lgt'A
H, hnnpa4a Boucher & de Bov6e, L972
H. pellutidu6 southern, 7914
Halaphamlnhnu sp.L
Gen. Leptntahoidat vtrserlo, t97t
Leptnh,i;toldet sp.L
crln. Leptotaiffia de Manr 1876
L. anpullaceua Tlamlck, 1970
L. elegom Schuurmans Stekhoven & De Coninck, 1933
Leptola,inu n.sp.1
cen. Stephotultittxta DLtlevsen, 1918
S. bicotuna.tls Bouclrer & BelldouEtr 1977
S. elqoil^ Dl,treveen, 1918
S. $IpwtUi.e Sohuurmans Stekhoven, 1935S. gandaven&is ilensen; 1976
Sfu.plnwla,inut sp.1
Srrbfan. Canacolal.nlnae uloletzlcy 
' 
t924
. cen. CamonlahuA de Man, 1889
C. tntfufus wamlctr, L97o
C. Inngicaudntut de Manr L922
C. ttldu^ de Man, 1889
Cnnncolaituu sp.l
Fam. PEIGSIAIIxDAE Vttl.ello & De Conlnckr 1958
Geln. llanuut€tttl Gerlachr t'957
l,l, a"ntu.Ig,fum (vltLeuo & De conlnck, 1968)
Fan. RSADINETATIDAE Iprenzen, 1981
crern. Rludinena. cr,bb' 1920
R. d.texihe cobb, L92a
Fam. TAR\/AIIDAE lorenzen, 1981
GF-n. TaJwaia aug6n, 1934
TolvaiL spr.l
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Fan. AEGIAIOAIAITIDAE Lorenzen, 1981
e;en. Aegialoa,tafunu de Man, 1907
A, tPtuiestdafuu Alrgenr 1932
cten. Cqaallwnatn @bb, L920
C. elegatU irayasree e wandck 
' 
t977
C. genmnlcufi Juarlo, 1973
e. zottPiae Ar196nr t929
Cganlon2lpl sp.1
en. O,ipl-opelfoidnl cerlach, 1952
OLplopelhidu ep.r
Fam. CERAI.PNEMATIDAE Cobb, 1933
Gien. celnnonerg @bb, 1920





cen. fu6|nAnout, cobb, 1933
Oa'tqnenwtln' ap.t
c*n. OalqnenPLdu ctrLtnood, 1936
O. a,tfueui.t (warrlck & P1att' 1973)
O, clrtu$ (cerlach, 1956)
0. lPLrcaua Gerlactr' 1963
0arynuoidQA ag.r
Oa,tqrwoidel sp.2
Oadgnetoidel s9.3galgnurci.do6 sp. (?. aff . sQlostJttt chl'tnood, 1936)
een.' lleln darynwraide6 naspeslagh, 1973
ll. Ldtrtt (cerlaqtrr 195?)
Mefafu'tqnenpidu sp. (M. 
.af,f,. Longi-collit (Gerractr, 1952) )
Me'ta.dasqnesra,ilu sp,. t
Me,tndoaEnuoidu Ep.2'
Gen. Pteil.onan cobb, 1933
P, ltttgi-tainun Gerlach, 1953
Ptel'tonua sp.t
Ptelwneta sp.z
cr-n. PtAutrgonera' Gierlach, L954
P. ennbtutgnie ward, t973
Fan. TUBOITAIIOIDIDAE Iprenzen, 1981
Gen. Chi;Anodi-a Gerlacrr, 1956
Chi.frnodia sp.t
cien. TufuInineidc6 eerlach, 1963
TubolninpidQA sp. (r. aff. tetuiotutafut (AI1g6n, 1934D
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0. MONHYSTERIDA Filipjev, 1929
Superfam. Monhysteroldea de Manr 1876
Fan. MONHYSXERIDAE de Man, 1876
een. Oiplolainelh AIIgenr t929
Oiptolainel-LoL sp.t
Monhqttela Bastian, 1865
M, d,uluota Bastian, 1855
M. ptUi,Ul, Boucher & 'llell6ou€t, t'977
Motihgtteln sp. (M. aff . tteUtuzt4 de Manr 1880)
llanhgt&la sp.t
een. LlonhgstielJs oobb, 1918
M. WelegavLtJlb (De coninck, 1943)
Fam. XYALIDAE Chltwood, 1951
oen. AvpluLnwnhqttela A119€n, lg2g
A,'anechttrd'. (southern , I9L4)
een. Amphbrcnlu4atne't.(t rirnrn, 195 t
AnpMnonhgabtella sp. 1
Gen. CobbLa de Man, 190?
C. tlte(uinedotmi.t de Man, L9o7
Cobbin sp.t
een. o@tonens, er.bb, I92O
0, (iafu"tb.tun (w{eser & tlopper' 1967)0, $f,nAe,tLieiudA (rorenzen, 19?3)O, lfuautwn (vtttello, t967,
0, bonrweente (A11E6n, L929l
O, naruM (Lorenzen, t9721
O, twruno,tld.Lcur,4 (de Man, 1890)
0. prcpniun (r,orenzen, t972)
0, nLanrw(. (Platt, 1973)
O, tt4Lotun (Leisn2sn, 1973)
0, tvolfuadwrP. (Gerlach, .1956)
O, ttru,Ltplcu,tun (Dltlevsen, 1918)g, ttdchinu (Gerlach, 1956)




cen. EehtrctheniAttta rhun a Rlemannr 1967
E. teutoticM lthun & Rlemann, 1967
e;en. @wi.onclLua cobb, l92o
G. atmbnlemL6 Benwell, 1981
G. Longieaudalttt (ltard, 1972',
Gonione-fuu n.sp.1
@n. l,le.tsdutttohimu stekhoven, 1935
M. a&tnau Lorenzenr t972
M. hang'tua (Gerlach, 1956)
M. pandul r-arenzent 7972
MetadBtnelnLrwu sp.L
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@n. PoJtotrotthlttQlt't stelner, 1916
P. pel.l,uoLdc (ooul, 1920)
e*,n. Rhgrcllonurg @bb, L92o
R. ulrgttPtot Boueher, L974
R. 6afci6futrn Boucher2 t974
R, LYn4e't (11196n, 1940)
R. neganPlui'da goudrer, L974
R. vootwg Boucher, t974
R', quuneh Boucherr L974
R. lclltottum rpr€nzenr t972
Rhqnclanua n.sP- 1
Rhqnclwnetn n.sp. 2
een. St4lnthUtl|tilA rpr€nzenr L977
S, m.fii'Lul (rorenzen, l9?3)
wn. Thert6tu.6 gasttan, 1855
T, b:i't'tct*'ii BresBlau & stekhoven, 1935
T, derfiiculn-frit tNanlckr 1970
T, (Levenil Stekhoven, 1935
T, he.tttutpictiltidc6 Gerlach' 1953
T. Inngi,adin:rzeauda' rorcnz€n, tg?g
T, peldzrui.t Bregslau & stekhovenr 1935
T. twtcod[iencis vltl'erlo, L967





cen. ThioJwi th&iAtttL tfl'egcr, 1956
T, mUnU.UA (Schuunnans gtekholt€n & De ConLnckr 1933)
ccn. Valvaelnilttrr rnrenzcnr t977
It; tts,i.on (Gerlaeh, 1956)
Gen. Xqaln, cobb, Lgzo
X. .itp.an'is Boucher a E6116oult, 1977
X. tt^iala colib, 1920
tran. SPEiIEROLAII|IDAE FlltpJev, 1918
Subfan. SphaerolatnLnae FlltBJev, 1918
ccn; SPlraetuInimu Bagtlanr 1865
S. baltiaw schnelder; 1906
S. gtudl'i,t de l,tan, 1876
Superfam. Degmoecolecoldea Shlpleyr 1896
Fam. DESIDSCOIJECTDTE srrtpiey, 1896
Sr:bf,an. Dsc@s@lccl'nae ShiPleyr 1896
c€n. ileAnotu!-ex claPar€dc, 1863





Fan. MEILIIDAE lla Conlnck, 1965
Subf,am. Gerlachllnae Andrassy, t976
c;en. GQ)tlaahiilA Andralsy, 1976
G. Ii66ttA (Gerlach, 1956)
Snbfan. TrLonLnae Lorenzenr t969
e*n. Palutlticottrl @rlachr 1956
Pontenic!fia eg.1
GFJ\. TtuLenil4 @bb, 1893
T, Mzviluttltit (southern, 1914)
T. plqdUrlrt (souttrernr 1914)

















Superfan. SlphonolaLmoldea Fl1lpJev; I9I8
Fam. SIPFOPLf,IIIIDAE Flltpjev, 1918
een. SfplronPlainu de llanr 1893
s'. ege,wi,s tfamick & Platt, L973
9tplorulaimu ap.t
Fam. IJIIilIOIPEIDAE Flllpjev, t922
Srrbfan. Desrclalnlnae G. Schnetder, 1926
@n, 0QAtmWtilt's de Man, 1880
0, zeeLntldicu6 de.Manr 1880
0esnol*irnlf ep'.r
cxrn. Me4adoenolai,nu wleEerr 1954
tlegadesralaLmta sg,. I
cxrn. llQlaLtnkornetu de Man, 1907
It;etalintano eul n. sp. 1
MQfalinlwnpeua sp.2
ilQft&ntorouua sp.3
can. Te)schQilhqit de Manr 1888
T, 'ln4gieadata de uan, 1907
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Snbfan. Linlrorceine rlllpJeV; t922
cen. LinlwnPaal Bagtjanr 1865
L. ellngatul Bagtlan, 1865
L. 6'i,eoa'L6 rpr€nrcn, 1973
Li"ttlpmetu q. I
e*n. PoJul,inhonneu de Man, 1907




Superfam. AxonolalmoLdea flllpJevr 1918
Fan. AIOI{OIAIMIDAE FlllBJev, 1918
crein. A|ulgimtd Dltleveen, 1919
Aaulnisrut ap.t
c*n. AtottobiJrua de Manr 1889
A. he'Lgolandictll rorenzenl L972
A. oltgfrQrloil tfamlck, !97o
Axotwlaimtl sg,.L
cxln. \funtoptora Botgchll , L874
0. exhiltztrl lfarwlclt & Platt, 1973
0, patavilloti slore, 1982
0. pholllu.ta rcrenzenr 1972
0. ttzclangula rnrenzen, i972
O. villort Luc & Eli conlnck., lPsg|donfnptatu' sP.1)danttphotu eg.z
0dontopluta rgt.3
e;cn, lfurtoplwtwidot Boucttcr & E€Il€ougt, L977
0. palnronhgltnla Lrrnrrghsq{ , lg82
cen. SynodonthJrt @bbr 1920
Sgrwdotrthn eP. i
FaD. CollEElollAlBIDrE Fll.lpJev, 1918
Subfam. SabatLerllnae Flllpjcvr 1918
een. SAbalieda Rouvlllcr 1903
S . cel.hLea southernr 191{
S, lottgi,tpiwu rprenzenr L972
S. Punolaln (Kreis, 19241SohatiUti.a s9,L
Saba,t'LeAi.a spt.2
Gen. SeJouba,tiuda Pratt, 1985
S. ltihtuln, (de ltan, L9221
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Subfan. Dorylalmpslnae De ClcnLnck, 1965
crln. PaJunrQAoncrviun Hopper, 1967
P, be)4iun ilensen, 1976
Fam. DXPIOPEiIIDAE FlllpJev, 1918
Subf,am. Dlplopeltlnae Flllpjev, 1918
een. Araegla,inu de Man, 1888
Nuzol*im"u sp.t
ccn. CanrpgLainu cobb, r92o
C. c4%ndii-cntr @rlach, 1955




crln. Oipllpolll,lg Gorlach, 1950
0. botttW (tfLeserr 1959)
O. bnpvicap Gerlachr 1950
0, hngica Boucher'& nell6oult, 1977
0. oSfitutlg. Boucher & gelldouet, 1977
0, &loaa iluarlo, t974
Oiflope.thiln a9. (?. adf. o4tindaienuda 191e61,
O,tpLopd*ilt n.sp.1
OipfnpeIfuIt. n.ap.2
0ipl.o pe,tfula, n. !p . 3
0ipf.opeltufu. n. sp.4
0ipbpeLtutt. sp.s
cern. PatutaeoltimA Tlm, 1961
?. rutdus (Ger1aeh, 1951)
Patvaaeolaimu ap.t
c.rln. South,Luuietla Allgdn, 1932




SUBCL, ENOpLIA Pearse, 1942
0. ENOPIIDA Filipjev, 1929
S.O. ENOPLIIIA Chltwood e Chltwood, f937
Superfam. Enoploldea DuJardln, 1845
Fan. THoRAcOSTO[rtoPsIDlE FlllpJev, 1927.
Subfan. Thoracostorcpslnae FlllpJev, t927
e;en. Tlwnncosttnopsi6 DLtlsveen, 1918
T, di.tlevtene rtttpJev, L92?
Subfam. llrlleptllnae @r1ach & lttenarvt, L974
een. Ttuileptian cobb, 1933
T. WJLL|efun wanrlok & Platt, 1973
Subfan. Enoplolalnlnae De Conlnck' 1965
ean. Etwqloids6 seaweUcvr l9l2
E, tpiulnrrarffifia schulrr L932
Ercplnidu a9. (E. aff . Uwufii @rlach, 1953)
Erupltidu ep.L
ci€n. ErwplnLahrnu de Man, 1893
E. unicolLLt @rlach, 1952
E. de$islafut wamiclrr 1970
E. Longieatdahu soutlrernr 191{
E. tubteLtta[euJ Gerlachr 1953
E. zoatn)ag schulz, 1932
ErcplnLaisrut a1.t
cen. EpAca,nthi.on wLEserr 1953
g. tto,ulhowL WanLctc, Lg77
Epdeanthi.on sp.1
een. lleAa.cantJvi.on FlllpJev r t927
ll. a(nlcanthidoturc wanlckr 1970
id. dipl-echm (southcrn, lgltll
M. hil*u,An Gerlach, 1953
l'luacanthinn sg.t
een. Ix4ottcltu FlllpJevl L927
0. deltafuu (DLtlevcen, 1918)
&n. Pahnntuaca.nthi.on wleeer, 1953
Patunua,canthi,o n ep . !
Fan. AIOPIOSIOI,IAIIIDAE Gerlach & Rtenannr t974
Subfan. Anoploatonatl,nac Gerlach & lUlenann t L974
ccn. Ato4nEtong Botsctrlt, Lg74
Arwplottofit sp.1
Subfan. Chaetonenatlnac Gerlactr & trtlenann, 1974
Gen. Chae,tlnuv. ELLLpJevr L927




Fam. Alf,lICOUIDnE FltlPJevl 1918
e;an. Alttlcofi[ Bastlan, 1865
A. acwinnla (Eberthr 1863)
Superfam. Ironoldea de Manr 1876
FrN. IROMDAE dE MAN, L876
Subfan. Thalaegl'ronlnae Andraesy, 1976
een. Thaltt&i^olrttA de Man, 1889
Thnbttitunua sp.1
Fan. LEPIK)SIOMATIDAE FlllpJev, 1916
Subfan. Synonchlnae Platonova' L97O
cen. Sgno nPtut cobb, 1894
S. bttpvi.se,tgtw (southern, 1914)
Subfam. Ehoracostonatlnae De Conlnck, 1955
cen. Tlattt@&totrp- Marlon, 1870
Tlotraeutofit sp.1
Fam. OIIYSIIOMINIDIE Chltflood, 1935
gubfam. O:ryrtonlnlnae Chl.trcod, 1935
cen. |atrufuilnna FirlPJev, L92L
0. ql+r& chltwood, 19370atrtbrtm sp.t
0xgstortna ep.2
crrn. Thnln,aoa'Injuu de Man, 1893
Tholauoala'tmu ap.t
@n. \liQlQii.a cerl'acht 1956
W. pie-a Gerlach, 1956ltliueldz sp.1
Snbfan. Balalal.mtnae De ConLnckr 1965
aan. Halilnttat de Man, 1888






Superfam. OncholaLmoldea Ftllpjevr 1916
Fan. ONCEOI.IIIIDAE FlllPJev, 1916
Subfu. Fclagonematjnae De Oontnckr 1965
ecn. ?olagonefin 6bbr 1894
Pe.llgonetn ap,.t
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Sulcfan. Oncho1aLnelllnae Ib @nlnck
cen, 0nclolninelAu de Man, l89o
0. olXvadoulcu de Man, 1890
0rclalainelLws sp.L (r)
Gen. V,i-tcodn de Man, 1890
V. epongnA,c srcl & sharma, 1984
V. (aanzii Boucher, 1978
V. glnbta (Bastlanr 1865)
V. IangnwtenAia (de uanr l89o)
V. tepataV.UA (wleser, 1953)





Subfam. OncholairaLnae Gerlach & Rlemann, 1974
een. Me,tonclalnimu FlllpJev, 1918
ll. tcottLun (Al196nr 1935)
Me,tonclwtainua sp.1
aen. 0nclulliltt'r,6 Du1ardln' 1845
0. canpglncQraoides De conlnck & stekhovenr 1933
1nclalaintt ap. (0. aff. tfttilnfut Duiardln, 1845)
0nclplnim,u gp.t
0neJtnlahnu ag.z
Farn. ENCHEIJDTIDAE F11IPJEV' 1918
cen. Col,gptrnnQn:o, vatLon, 18?0
C. nsttwbui le v1ulrri, t9221
een. Eu,nglfurtrc FlllpJev1 l92l




c*n. Pahuuu!6 tomfua Mt coletzlty, 1930
Paheungotoni.na sp.l
e;en. Polgga&t^oprwha' de Itan' 1922
Potqgoailuplwrc ep.t
S.O. TRIPYLOIDINA De Conlnckr 1955
Fam. TIUPYIOIDIDAE FtltPjevr 1918
@n. Mfltglaittx'tl &bb, 1894
8. co4,acostl6 Eopper, 1962
B. Wht |ilJetuda,tlua'lrl,nn, 19528. panalnngi.tetoAu stekhoven & De conlnctcr 1933
&thglainut ept.L
$l- 0twlol,qimlfu't lwip,L sp.n. (ln sharna, 1985, Pb.D. tbegtE)
-215-
Fam. RBABDODEUANIIDAE FtllpJev, 1934
cen. Rhabdoduanin Baylls & Daubney I t926
R. bilai.Uae irensen, 1976
R. i.frPi tfamLck & P1att' 1973




Fam. PAIIIDOLAMIDAE Belogurov' 1980
en. Pandoltimu A11s6nr L929
P. La-till'i'rn'u (A1196n, t9291
O. TREFUSIIDA Lorenzen' 1981
ran. ingrusrrDnn Gerlactr, 1966
Subfam. Trefusil'nae Gerlach, 1966
c;en. Rlutbdoegm cobb, t92o
R. ane^icana cobb, t92o
een. Tttedtrala de uan, 1893
Tte(uia n.sp.1
Faro. IAURAIONEMATIDAE Gerlactr, 1953
ben. Laululonernidu De conlnclc, 1965
Lattulnnennidet sg.I
llhe specJ.es from which only JuvenLles or poorly preserved adults
were found, are noted as sP. I, sP. 2,
lltre newly establlEhed transf,ers are not yet consLdered ln thLs
systenatLc llst.
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REVISION OF THE DESMODORIDAE S.L.
I. HISTORICAL REVIE!{ AND STATE!{ENT OF THE TAXONOMIC PROBLEM
The position and the taxononic status of the Desmodoridae FlllpJev,
t922 dlffer according to authors.
For a revlew of the dlfferent classiflcatLons to famrfy level of the
free-Iiving marine nematodes Ln general, and the Desrcdorldae in particular,
r refer to Lorenzen (1981) and Heip Q:. dL. (1982).
Lorenzen (1981) discussed in hls "Entwurf eines phylogenetischen Sys-
tems der freilebenden Nematoden" the paraphyletic status of the Desmodori-
dae within the Desrcdoroidea FlliPjev, L922.
Accordlng to Lorenzen (1981), the Desmodoroidea are characterized by
the presence of only one anterlor testis (synapomorphy withl.n the Chromado-
rina Filipjev, 1929). The Chromadorina are characterlzed by the presence of
a twelvefolded vestibulurn surrorxrded bV a weak, novable cuticle ; this holo-
phyletlc character is in unLque conbination with the foLlowLng features :
a) presence of buccal teeth (one dorsal, two ventrosublateral) i
b) cuticle always annulated ;
c) pharynx often with termlnal bulb.
The holophyletlc character (one anterlor testis) of ttre Desrcdoroidea
is in unique comblnation witJl the followlng features !
a) yellow-brownish coloured in glycerlne i
b) buccal cavity often wlth dtstLnct dorsal tooth, while ventrosublateral
teeth are smaller or absent ; when the buccal cavLty has no teeth, I't is
always very rninute i
c) varLable position of gronad(s) versusl l-ntestine.
Ottrer general characteristics of the superfarnLly are :
- cuticle annulated (never with punctuations)
- head region not annulated
- lips can be in- and extruded
- six internal labial sensllla papllliforn
- six external lablal sensilla and four cephallc sensiLla always ln two se-
parate circles (the cephalLc ones are longer than the labial ones)
- arryhideal fovea ventrally wound and wLth variable fotm
- 
pharlmx wlth muscular terminal bulb
- two antldrornously refLexed ovarles
- males wlth preanal supplements which are paplllL- or tubullforn
- 
marine (exceptLon PtodBlmodoh.al .
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Lorenzen (1981) recognlzed three farnilies within the Desrcdoroidea,
i.e. Desrnodoridae, EpsJ-Lonematldae Stelner, 1927 and Draconematldae Filip-
jev, 1918. He considered the Desmodoridae as a paraphyletic taxon because
it lacks the characterlstics tlpical- for ttte q)sLlonematidae (t.e. mostly e-
or S-shaped body i ovaries posterior to the dorsal curve of the body ; sub-
ventral stilt setae in same area of the body as the ovaries (stllt setae may
be secondarlly l-ost) ) and of the Draconematidae (ovaries in the niddle part
of ttre S-shaped body (anterior to the dorsal curve of the body) ; the sub-
ventral adhesion tubes posterlor to the ovary region of the body (in the
posterior part of the S) ; anterior body region has dorsal adhesion tubes
and adhesion glands).
According to Lorenzen (1981) the Desmodoridae are dlvided into the
following six subfamilles :
Desmodorinae FilipJev, L922
Splrlnllnae Chl,twood, 1936
Pseudonchl.nae Gerlach & lL[emann, 1'973
Stl.tbonenattnae Chltvrood, 1936
Molgolalmtnae Jensen, t978
Prodesnodorinae Lofenzen, 198 1
Lorenzen (1981) dit not analyse lower taxa levels phylogenetically.
The first subdivlsion of the Desrcdoridae was carried out by Chltwood
(1936) ; valuable contrlbutl-on to the classiflcatl-on of the farnJty have been
published by Gerlach (1951, L963r, De ConLnck (1965) (who consLdered the
family as part of tl1e Ordo Desmodorida), Wieser &, Hopper (1967) and Gerlach
& Riemann (1973). Corparing the several classifications proposed by the
former authors wittr the rcst recent classLficatl-on proposed by Lorenzen
(1981), the absence of the following taxa ls striking
- 
Richtersiinae Cobb, 1933 (considered to be nembers of ttre SelachLnematldae
cobb, 1915 by Lorenzen, 1981) ,
- CerarcnematLdae Cobb' 1933 (now in the LeptoLalnlna Lorenzen, 1981) ;
- Monoposthiinae FllipJev, L934 (now ln the tlicrolaimoldea Micoletzky,
t922) i
- MicrolaLninae Micoletzky, 1922 (now In the Microlairpidea Micoletzky,
t922) .
llhese newly establLshed transfers (except for the CerarcnematLdae) vrill be
discussed In this work.
Several species of the Desmodoridae, belonging to five marlne subfa-
milles (exception : Prodesmodorinae) have been studied tn detatl and as a
result a phyJ.ogenetic tree Ls proposed for all the genera of the Desmodori-
dae.
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The subgenera of 0Unodona and. lle-tacfuunwdona are reinstated as gene-
ra and are coryared with the other genera. Lorenzenrs (1981) subdivision
of the Desnodoridae is therefore changed as follows ;
Desrnodorinae Filipjev, lg22
AcarrtlnphnnqngoLdu chitwood, 1936




0Unodona" de Man, 1889
Oumo done,tLa. cobb, 1933
EeluLnodumodohn Blone , L982
Me,tadUrre do na schuurrrrns Stekhoven, 1942
PaltadUno don a. schuurmans Stekhoven, 1950
Pt eudo chtama.dot a. Daday, 1889
P,seudodUtp dont Boucher, 1975
Stggo duno dorra nLore, 1982




Bnn dglaimu6 Schuurrnans Stekhoven, 1931
Cltturndorap6t6 ri1ipjev, 1918
Chtanv,spinLn4 FiripJev, 19 18
Metnclvansdonn sittpjev, 19 18
Metacht orndo tuidet Tlmm, t96t
Me.tonqx chitwood, 1936
Neonqx cobb, 1933)nqx coaa, tg91
PatilLeXoco'ilM Boucher, 1975
PeUpitti.a. Wieser & Hopper, 1967$l
?olqaiyv, cobb, t92o
Pt eu.domelachtwnndshs Ti*, 1952
SLgrophonnno)tp. Hope a uurphy, 1972
SpilLnin Gerlach, 1953











Pta duwtodol,4 Micolet*y, 1923
(*) = tlre subgenus PUcapinin ot. Spilini4 Ls alsq raised to the genus
leveL (cf. further).
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II. MATERIAL AND METHODS
phylogenetic systematics (Hennig, 1966) have been adopted to (1) esta-
blish a sound pattern of relationships among the Desmodoridae and (2) to
produce a classiflcation that reflects the genealogical relationship within
the Desmodoridae. I prefer the tern rphylogenetic systematics' (Hennig, 1966)
over rcladisticsr (Mayr, 1969) because the latter te:m inplies a preoccuPa-
tion with branching patterns and puts less emphasis on characters. However,
it is character evolution that pernits the reconstruction of phylogenetics.
Three main types of characters are important in most phylogenetic ana-




g9gg19g9g: characters are characters of two or tmre taxa whLch are
found in the cotrunon ancestor of these taxa ; or' two characters (or a linear
sequence of characters) are hormlogoust lf one 1-s directly (or sequentially)
derived from the other.
ggggplggles are characters that display structural (and thus ontogene-
tlc) sinilarities but are thought to have originated independentl-y of each
other, eitier fron different preexisting characters (1.e. g9gY95g9!99) or
from a single preexisting character at two different times or in two dlffer-
ent species (i.e. pg53llgl-9eyelgeg:g!) .
4gglgg$g are functionally similar but structurally and developnentally
different characters.
Hennig (1965) suggested that three tlpes of groups of organisms should
be distlnguished and ttrey are characterized as follows :
- Uglgplylglfg-glguPs comprising aII the descendants of some ancestor ;
- tgl3plylgllS_glgyps are distinguished by the possession of plesLonorphous
character states i
- tglyplxlglig_gggups are characterized bryr the possession of convergent cha-
racter states
Later on, there has been controversy over what these te:.ms shouLd mean.
Wiley (1981) sumarizes the four most iryortant sets of defLnltions
(fron Hennig (1966), Ashlock (197t), Nelson (1971) and Farris (1974) of the
former three tlpes of gror4rs as foLlows :
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Monophyletic grouP
Hennig (1956) 1. A group of species descended from a single ("stem")
species and which includes aII specles descended from
this stem species.
2. "A group of species in which every species is more
closely related to every other species than to any
species that is classified outside the group".
3. (Characterizatlon) - a group based on synapomorphous
simi'Iarity.
Ashlock (1971) 1. A group whose most recent cornmon ancestor is cladis-
tically a member of the groqP
Nelson (t971) 1. A group into which have been placed all species or
groups of species that are assumed to be descendants of
a single hypothecial ancestral species, that ls, a
complete sister-group system.
Farrls (1974) 1. A group that includes a comtncn ancestor and aII of
its descendants.
2. (Algorithm dfn.) - a group with unique and unreversed
group menbership characters.
Paraphyletic grot{>
Hennig (1966) 1. "A group of species that has no ancestor in comrnon
only with them and thus no point of origin ln time only
to them in the true course of phylogeny".
2. (Characterization) - a group based on synpleslomr-
phous characteristlcs.
Ashlock (L97t) 1. A grorp that does not contain all of the descendants
of the rpst recent comon ancestor.
Nelson (1971) 1. An incornplete sister-group system lacking one species
or one monophyletic species group.
. Farris (1974) 1. A gror4> that includes a comlmn ancestor and some but
not all of its descendants.
2. (Atgorithm dfn.) - a grouP with unique but reversed
groq menbershiP characters.
Pollphyletic aroup
Hennig (1966) 1. (By inference) - a group in whlch the ancestor is
not j-ncluded in the grouP.
2. (Characterization) - a grouP based on convergent
slnilarity.
Ashlock (197L) 1. A group whose rDost recent comrcn ancestor is not a
member of the grouP.
Nelson (1971) 1. An incorylete sister-group system lacking two spe-
cies or monophyletic species groups that togtether do
not form a single nonophyletic aroup.
Farris (1974)
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1. A group in which the most recent c-ornmon ancestor is
assigned to some other group and not to the group it-
se1f.
2. (Algorithm dfn.) - a group whose membership cha-
racters are not uniquely derived.
As Wiley (1981) proposed, I will also use Farris' (1974) definitions
of paraphyly and polyphyly which closely resenble all other definitions ex-
cept Nelsonrs (I97L). I refer to Wiley (1981) for a more profound review
and discussion on this subject.
A basjc prlnciple of Hennigian phylogenetics is that one must begin
r^rith character state analysis (i.e., the direct ordering of the elements of
a transformation series according to their relatl.ve aponorphy and plesio-
morphy (see below).
If the members of a subgroup share a character state that 1s derived
within the groupr the nnonophyly of this subgroup is corroborated, (Hennig,
t965 ; Wiley, 1975). Hence, one needs methods for determi.ning whether a
given character state ls derived (apomorphic) or ancestral (plesiomorphic).
A honologous character for.nd in two or ncre taxa that ls thought to have
arisen in the ancestral species of these taxa and in no earlier ancestor is
called a synapontcrphic character (or synapomorphy) : a character evolved
fron its plesiornrphic homologue ln a single species is called an autapo-
morphic character (or autaporcrphy). It should be stressed that although
synapomoryhic characters are passed on from an ancestral species to its
descendants in an unmodified fom, the descendants may undergo later evolu-
tionary change by which the character is further nodified.
Natural groups can only be justified by characters used at the level
of universality where they are hlpothesized to be synaponorphtc characters.
Slnnptesionorphies have already been eryloyed to elucidate certain phyloge-
netic relationships at a higher level of universality where they exist as
synapomorphies.
Higher levels of universality represent nore inclusive groups than do
Iower levels of universality. There is an exact analogy between levels of
r:niversallty and levels of taxonomic rank in a fully ranked phylogenetlc
classification.
Many methods for assessing the evolutionary polarity of characters
have been proposed, including outgrol4) analysis, ingroup analysis, the onto-
genetic method, and the paleontological method.
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tihe nethods perhaps nost widely accepted today are the ontogenetic
method and the outgrotp analYsis.
The 9l!ggglggi-9-g9!!99 is a valia gifgg! technique of character phvlo-
geny, i.e. this technlque does not require a prior assr:mption of relation-
ships for a higher level phylogeny. The ontogenetic criterion assr:mes t'hat
ontogenetic transformation towards a particular character reflects the phy-
logenetic development of that ontogeny. eponorphic characters of a species
group will go through ontogenetic stages of development recognizable as ple-
siomorphic or embryonic characters of the nore primitive relatives to that
species group (primitive in respect to that character only) (cf. biogenetic
law ; see Nelson, 1978 for a review).
rhe 99!:g59gP-99TP3Il:93 is a widespread llgr-=gS! technique of cha-
racter phylogeny ; i.e. it requires the initial derivation of the "true"
structure of a higher level classificatlon (see MaddLson eJ O'L', 1984 for a
review). The out-group rule can be stated as follows :given two characters
that are homologr:es and found within a single rnonophyletic groupr the cha-
racter that is also found in ttre sister group is the plesioroorphic charac-
ter whereas ttre character found only within the nonophyletic group is the
apomorphlc character (Wiley, 1981) .
Figures 33a-b (fnon Watrous &l{heelerr1981) illustrate a sirple exarple
of out-group comparison. A hlpotheticaL genus A contalns species a, b, and
c7 and has related genera B, C, and D. Given a 2-state character (1, 1t)
wittrin genus A, the state found also ln related groups (state 1 in genera
B, C, and D) Is plesiomorphic. Therefore, the alternative state (1t) ts
apomorphic : it ls a more restricted character groupJ-ng b-c. obsenrations :
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Flg. 33 a. Simple example
Ier, 1981).
of out-group conparison (after Watrous & Whee-
b. Application of out-grol4) colryarison within a taxonomic Aroup(TIG : taxonomic in-group r TOG : taxonomic out-group ; FIG : func-tionaL in-groqr r FOG : functional out-grorp).
1) ttre nurnber of tlmes each character state bccurs (i.e. its "fre-
quency of occurrence") has a bearing on the polarity decision only in that
ine pfesfomorphic state occurs in both the in-group and out-group (twice)
and lhe apomorphic state only in the irfgror.rp (once) '
2) out-gror4l coryarisons are not constrained by nomenclaturar or
taxonomic barriers, that is, they may be applied at all levels of a clado-
gr€un or to all monophyletic gror4>s. Because any group can be used in out-
gtoup comparisorr, *. iefer to them as fr:nctlonal in-grouPs (flGrs) and
functional out-groups (FoG's) (fig. 33 ) .
3) aII taxono-roi. gto,.,ps (TIa/TOG) are also functl,onal groups (ETG/
FOG) but not all functional grouPs are taxonomic ones'
4) if both states of a two-state character occur in the TIG and also
intheToG(andifrelativepolaritiesofthetwostatesintheToGare
unknown), then the problem cannot be irurcdiately resolved by out-group
coryarison.
5) characters wittr more than two states can be completely resolved
by out-grol4) collparison only if the most plesiornorphlc state in each more
restricted character occurs in two grouPs' one more inclusive than the
other. Out-gror4r coryarisons cannot be applied to resolve a corplex cha-
racter (i.e. one wit| more than two states) unless FIG's and FOG's can be
established (using independent characters) and one, and only one, of the
states found in the FIG also occurs in the FOG'
6) polarity decisions are hypotheses, sr:bject to testing and falsi-
fication. A more thorough exanination of the out-group taxa is one such
test. Perhaps initial hlpotheses of polarity were based on a small saryle
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of the out-group taxa. Study of other taxa mlght reveal that both states
within a FIG also occur J-n the FOG, ttrus the out-group rule is no longer
applicable.
7) original gror4rlngs do not have to be nonophyletlc. The FIG + FOG
does not have to be rnonophyletl.c (sensu Hennig, L966). Thls observation is
related to an apparent problem lryItcit in the question "Where do out-group
comparisons begin?". Monophyletlc groups are used to decide polaritles of
characters states, and aporcrphies (characters) are ln turn used to define
monophyletic Aror4)s.8) Mislnterpretatlons of character state polarj-ties based on out-group
corryarisons (due to reversals or independent occutrrences) or, incorrect ini-
tial TIG,/TOG hypotheses wlll be revealed through conflLcts with other cha-
racters.
The "cornnonallty principle" for deternlning ln-grot4> character pola-
rity receives also wJ-de support in phylogenetics (see Watrous & Wheeler'
1981 for a review). Kluge and Farris (1969) pointed out that I'a primitive
state is more llkely to be widespread wlthin a group than ls any one advan-
ced staterrr and Farris (1982) redeflned the te:m "wldespread" as follows :
"A character state ls widespread tf Lt occurs in several taxa that other-
wise have little ln conrcn".
In all phylogenetic analyses the beglnnLng premise is that the group
analysed ls nonophyletlc.
V0lth a siryle exaqrle, l{iIey (1981) warned that conlusLons drawn from
anal-ysl-ng a paraphyletic grouP as lf it were a monophylettc grouP may lead
to incsrrect results.
However, Lorenzen (1976') redefined paraphyly as follows :
"Werden von elner holophyletischen (rcnophyletisch sensu Eennlg) Artengruppe
G el.ne oder rrehrere holophyletlschen Arten oder Artengruppen abgespalten und
kan fflr den ln G verbleLbenden, nlcht leeren Rest, von Arten dle Eolophylte
nicht begrundet werden, so bilder dleser Rest el.ne paraphyletische Arten-
gruppe".
Lorenzen (1981) did not agree wlth llennl-grs statement (1965) ttrat a phylo-
genetic system of species grol4)s should only contaln rnonophyletic taxa.
Lorenzen (1981) redefined a phylogenetic system as follows :
"Ein phyJ.ogenetlsches System Lst eLn Systen elner holophyletLsches Organl-s-
rrpngruppe, das auf der Grundlage der phyLogenetische Systematlk erarbeltet
worden ist, als Bestandteile die systematl-sche Anordnung enthalt und das
die eventuell 
'lorhandene Unvollkonnenhelt ln der Erkenntnis tlber den ver-
wandschaftlichen Zus:mmenhang der Organlsrnngruppe deutltch erkennen lasst".
There are tvro criteria for the recognltion of the lnconpLeteness of the phy-
logenetlc system : 1) presence of non-rcnoPhyletic taxa i 2) the phylogene-
tic tree contains non-dlchotonous branch junctlons.
However, Wiley (1981) potnted out that background analysls must be
done before beginnlng work on a taxon to ensure that this ta:<on can be
reasonably considered as rcnophyletlc.
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For the reconstructl-on of a phylogenetic tree of the Desrrodorldae,
the Wagner algorithm has also been used (Kluge and Farris,
t969 i Farris, 1970). The Wagner algorJ.thn operates on the assunption that
the best estimate of the phylogenetic relationships anpng members of a urcno-
phyletic group is that estimate that requires the smallest nunber of charac-
ter transfotmatlons. That is, it works by applying the principle of sim-
plicity or parsimony.
Such quantitative phyletic analysJ-s employs biological information in
selecting optimal coding and weighting of characters. The Wagmer nethod
makes no assunptions about reverslbility of characters, and it can be ap-
plled to contlnuous variables and to tlose that are welghted. OqIUs (Opera-
tional Taxonomic Units) linkage is deternined by a d.ifference equatl.on, and
the interval lengttr between pairs of OTUs is equal to the srrm of their cha-
racter state dl-fferences. The length of ttre tree is the sum of the lengths
of all intervals of the tree, and the tree of minlmum length ls the most
parsimonlous. Hlpottretlcal OTUs are formed usually at branching points to
uinimize the length of the tree. Ttre parsJ-mony criterion is a kind of maxl-
mun llkelihood estination procedure, and lt is lntended ultinately to detect
homoplasy.
From Kluge & Farris (1969), I take the following short descriptlon of
the Wagner method for constructing trees. Follo$tLng conventLons are used :
X(A, i) denotes the state of character i for OTU A, and the difference
D(A, B) r between qfu A and OBU B is deflned to be
D (A, B) =? | x (a, r) -x (8, t) |
The objectlve of the Wagner method is to form a network, or tree, by
connectlng all orJ-glnal OTUs and realize in the process a ninlmum length in
the space in whl-ch "Iengttt" Ls defined Ln a certain way. To defl.ne the
Iength of a tree, tre note first that on a tree, each OtrU ls connected direct-
1y to one of the branchlng polnts on the tree (i.e. the most recent deplcted
ancestor of that OfU). For exalple in following flgure, Y I's the rcst







In the sarne flgure, AIIIC(Y) is an ancestor of A, but lt is not the most
recent ancestor of A. The sonnection between OTU A and Lts most rec€nt an-
cestor is called lnterval A, usl,ng ttre CIIU naoe to index the Lnterval . The
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difference, as defined ln equation (1), between OTU A and its rcst recent
ancestor, is called the length of the LntervaL A. The length of the tree
i-s the su.n of the tengttr of all lntervals of the tree. The tree of minlmum
lengttr is defined to be most parslrcnious.
It is assumed throughout that X(A, i) and the D's conputed from then
are weighted values. It is clear that the choice of weighting coeffLcients
can usually affect whlch tree is rcst Parsircnious. A mst parslnonious
tree usually has incorporated lnto it one or rcre hypothetical intermediates.
These are artificial OfUs used as branching points on the tree. Their pur-
pose is to ntnimize the length of the tree.
The Wagner rethod itself proceeds as fol-l"ows :
1) Choose an ancestor OtrU. C'o to 2.
Z) Find the OfU that has tlre smallest dlfference, as deflned in equa-
tion (1). connect it to the ancestor to form an lnterval. Go to 3.
3) Find the unplaced OtrU, A, that differs least from the ancestor- Go
to 4.
4) Find the interval from which the OIU identifted in 3) dlffers least.
The difference, D(A, INT(B)), between ClltU A and intenral B, is coryuted as
follows : INT(B) is a connection between oTU B and oTU Brs most recent an-
cestor on tj.e exlsting tree. Let this most recent ancestor be denoted AliIC(B). Then D(A, INT(B') = (D(A, B) + D(A, AI$C(B)) - o(8, ANc(.B)l/2. (2) Go
to 5.
5) Attach OIIU A to the lnterval found in 4), denoted B. To do this
construct an intermediate, Y' and insert it int'o ttre tree. The Lnsertlon
is shown in Q). For each character, l, X(Y, t) J's computed as the medlan
of X(A, i), X(8, i) and X(ANC(B), 1). Go to 6'
6) If any oIUs remaln unplaced, 90 to 3). othenrise stop.
IVo alternallves of this method are used :
f) lglg-Ig$gI!: are a kind of wagner Networks, subJect to the con-
straint t|at the set of nodes, N, l-n ttre network is identlcal to the set of
OTUs. Thus, no HTUs (Itypothetlcal TaxonomLc UnLt's) are constructed' Prim
networks are so called because they were introduced into evoluttonalT taxo-
nomy by Edr*ards and Cavall-i-Sforza (1953), who named then with reference to
the work of Pri.m (1957).
Prlm Networks are quite crude approxLnatl-ons to Wagner Networks, but
have the advantages that ttrey can be coryuted exactLy and very efficiently'
prin Networks may be nost useful in evolutionary studies as tools for pre-
tlninary analYses of data.
The Fortran progran of ttrts analysls ls provJ-ded by Farrls (1970) '
2)Int}re!3g!95-u9!b9g'thetreel.sformedbyadilingoTUsoneata
time to a tree that tnltially consists of a rsi'ngle noder the ancestor' The
ancestor may be rhlpothetical' ln that it is not an exlstlng oru. The
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rhypothetical' ancestor is, however, treated as an OfU rather than an HfU
in that the character states of the ancestor are fixed, not caq)uted by the
algorithm. The order in which OtUs are added to the tree is deternined by
the rank order of the advancement lndex. For OTU I, the advancement index
is defined to be D(I,A ), where A is the ancestor. CllIUs with small advan-
cement indlces are added to the tree first. Ab each stage, the ptacenent of
the next O{tU to be added is determined through the lnterval dlstance formula
(2) , and a new HTU to connect an qIU to the network is formed uslng the ne-
dian-state propertY.
Nematode specles examtned in this systematic part are mal-nly North Sea
nematodes, collected during the salpllng period t972-1'985 ; ottrer naterial
was collected in the Mediterranean (cf. Vanreusel & VLncx, 1985 ; Soetaert
& Vlncx tiv,lrtun) ). A few species were kLndly provided by Dr. N. Gourbault
fron the Bay of uorlaix (rrance) .
The ontogeny of following Desmodorl-dae specles has been examined (in
ttris work or in the literature) :
Aoa,ntlnopl'ult4nx n. sp. 1
Chtumadorcpdia qudnLbuLba (Gerlach, 1956)
0Unodotr-l, wLnu,ta wieser, 1954 (in clasing, 1980)
0urrpdonp.Iha cephnltta cobb, 1933
Ouve donelha AuILULLL (cerlach, 1950)
Pt eudo cLvana"do,a quadnLpapilla,tt Daday,
The adu1t Desmodorids studied are those
this work.
1889
from tlre descrlptive Part of
The out-group material- specifically examined to deternlne the status




Ep's'LLonena u'LdiAL craslng, L984
Ept.i.Lonenn ptutuln&m Gerrach, L952
Ept,ilnnena ulwln'-fun r,orenzen, 1973a
GlochLneng chilente r,orenzen, 197 4b
lulztepai-Lonetg emerbulll r.orenzen, 197 3a
Meteptihonetw ha4ne.ceni (stauf fer, 1935)
Petepti.Loneng coonailA.t vanreusel & Vincx, 1985
PUepailnnefig eJhALaJm Vanreusel & vincx, 1986
Pene4ailoneng.' UttA$wn r.orenzen, 1 973e
Penzpa.ilonaw me.di-tr)ralleuil vanreuser & vincx, 1986
PenzpMlonerna bngispLcttLoaum vanreusel & vincxr 1985
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Draconematidae FiliPjev, L928
Dnacognomu tinne Jensen, 1981b
P nD ch4Qtt t o rg. med'iteltto,wLctol Al len & Nof f singe r, L97 I
llg:glgtggidea lrlicoletzky, t922
Mlcrolalnldae MicoletzkY, 1922
Bolbolniru'd de:tfufut (A1195n, 1935)
Bolboldimtu tienwtlti (Riemann, 1966)
Bolbobimu tztttovicu (R;!emann, 1966)
BolbolaLmrl sp. 1
Ca.LonLesulaimu den*fuu (Jayasree & wantick, 19771
CalomLents"Lmu lwnufu.t (de Man, t9221
CaLomLesulaLmu ns,tdnu (schulz, 1'932\
Ca.LonLelwlaimu nov*bwaut (Gerlach, 1953)
CotonLatulotntu pilLallon?Atta (Gerlach, 1950 )




I xonetna L,ortd"Ldun r.orenzen, t97 I
lrLLercLaLmtu a&naeo6 l{amick & Platt, t973
MiutolaLnu,s anne'U-tae Jensen, L976
I'LLaulainu,6 eonotholit (rcrenzen' I 973b)
l,lLetufu.inu eqolJutnitnoldu de Man, 1922
lh-eLolnLmuA fls'utooirJlctiltu Gerlach, 1950
tl'celolnLnuA osfu.a.e'Lofl s chuurmans stekhoven, 1935
l,,LcelalaLntu sp. 1
Monoposthiidae FillPjev, L934





Lalttonzma abelndm (at1g6n, 1934)
Loltunun orle'inwt (Gerlach, t952)
La.ttuneta s9. 1
eLch.tut'ti,o' decowLnclz'L vincx, 1981
kLch.telui-a Lnaequol'il Rlenann, 1966
RLeh.tetuLa ba'thudl'i-6 soetaert & vincx (in press)
kLoA.tetUi.a clonanAi Soetaert & Vincx (in press)
RLch,tWLa haLpL soetaert & vincx (in press)
kLchteluia mzdi-tellutt€4 soetaert & vincx (in press)
Rieh.telui-a apLnota soetaert & Vincx (in press)
RLch.tplr'tin EtilL?AenAi6 soetaert & Vincx (in press)
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III CHARACTER ANALYSIS
The general, ta:<onomically irryortant rnrphological characters of the
Desmodoridae are analysed and an atteq)t is made to detennlne at whlch taxo-
nomic level of universality (subfamlly or genus) each feature is operatlng.
Following characters are taken into account for the reconstruction of
the phylogenetic relationships wlthl-n the Desmodoridae :
1. General body shape
2. TaiI shape









I will discuss these characters in the context of the phylogenetic
system proposed by Lorenzen (1981) and at the end, I shall propose some newly
established relatlonships. In Ftgs 34 to 4l @.24t-248), one example of each
genus (exception : A.LaLmonema,) is schematically presented Ln order to get an
overview of the taxa under discussion. Some morphological characters are
illustrated in Plates I to VII (eee Addendun II).
1. GENERAL BODY SHAPE (PIAte I )
t"lcst Desmodoridae (Desmodorlnae, Spirinilnae, Pseudonchinae r Pro-
desmodorinae and Molgolaiminae) as nost marine nematodes have a crylindricgl
body with blunt head end and a conical tail. The body length varl-es rough-
Iy between 1 and 2 rsn in ttre adults with an ra-ratior between 30 and 60.
The fillform body shape (L = 2-6 mn, a = 80-200) of the Stllbone-
matinae appears to be unique within the DesmodorLdae, although some specles
of the Sptriniinae (e.g. Spi.ninia llevil) also have a filiform body. Pen-
6pbLi-a species also have a high a-ratio, but ttrls is rnainly because of the
presence of a long flllfor:n tatl. The filiform body ls considered as an
synapomorphy for the Sttlbonematinae.
The Desrncdoridae are separated by Lorenzen (1981) as a paraphyletic
ta:(on fron the Epsilonematldae and the Draconematidae nainly on the basis of
the general body shape; last tvo famtlies are short and e- or S-shaped with
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s$rellings in tJre reglon of the reproductLve systen whlch
posterior part of the body. Thls aberrant body shape ls
synaponorphy for these tlto fanllies and the cyllndrical
Desmodorl-dae ls the pleslomcrphic state (Lorenzen' 1981)
the genus DUttwdonella have evenso posterlor swellings
considered as
ls sltuated in the
considered as a
body shape of the
. Sone specles of
in their body at the
an :aporczphiclevel of the genltal system, whlch is
character of that genus.
2. TAIL SHAPE (PIAIC II)
Generally in marine nematodes, the tall bec€mes relatlvely shorter
durlng ontogeny. In free-living marlne nematodes, sexual dinorphlsm in the
shape of the tail ls very rare, but when it occurs it is the nalers tail
whlch dLfferentlates. The non-annulated tatl is no:mally contlnuous with
the rest of the tall, except in males of the genus AcotvtlWphoAgn( whlch have
a distlnct ventral narrowing of ttre tail tlp ; the tatl ttp is strongly cu-
tlcutarized Ln Acantlwplntu1ngoLdU. llhis klnd of sexual dtnorphtsm I's very
rare in marine nematodes and ts therefore considered as an aponorphy for the
genera in which it occurs, and can be consldered as the result of parallel
development ef . below). SpecJ.es of ttre genera gLgnoplututtett',, lleltchh'ottg-
doruLdu, Metachtwnwdo,a, EclvLnpdunodpfto" and, Zolonefi4 have postanal supple-
ments or mdlfied somatlc setae on the ventral slde of the tdl"I.
The tail tip is not annuLated Ln all llesnodoridae ; species of the genus crr-
conema and XenodCymodoha have a perforated talI tLpl whlch Ls considered as
an apomorphy for these genera.
A filiform, strongly annulated part of the tail 5-s only developed ln
Perupinb" species ; ttre conical tall ls widespread ln and out the Desnodo-
ridae and therefore considered as the plesLorcrphlc character.
3. CUTICLE (Plates III & IV)
The cuticle of the Desrmdoroidea Ls annulated and lacks the puctua-
tlons which occur tn regular patterns (Iast character is a synaporoorphy for
the Chromadoroidea). Lorenzen (1981) considered the structure of ttre cuti-
cle of the Desmodoroidea (although wlth a very tlpical annulation whlch con-
sists of prominent inter-annular parts ln the Desnodorl.nae) as sympleslonor-
phlc.
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The cuticular annulation ranges from very finely striated (about 15
annules per 10 un) in the spirinlinae, Pseudonchinae, stilbonematinae and
Molgolaiminae, to very coarsely annulated (to about 3 annules Per 10 Um)
in the Desmodorinae. In rpst genera of ttre latter subfarnily' the coarse
annules are separated from each other ry a distinct interannular reglon'
These interannular parts are rpre distinct as the annulation becomes broader'
rn some species of the Desmodorinae (e.g. Oumodotu' and DeAnpdonellal
the annutes are ornarnented with vacuoles which give then a perforated ap-
pearance. A similar perforation is also found in some Epsilonematidae (e'S'
Peneylti!,Onry0" spP.) and Draconematidae, which are evenso very coarsely annu-
lated with prominent interannular reqions. Coarse annulations (sometimes
with perforatlons) are considered as an apororphic feature in the Desmodori-
dae ; the fine striations are then plesiorcrSlhic. Holteverr uP to now' there
is no ontogenetlc evldence for this character polarity because e'9' juv I of
\UnedOne]!.q Cephgfu-tL" has already numerous perforations in the very coarse
cuticular annules.
Species of ttre genus $UWdOneIla and l'le'tnnqX have several rows of
longitudinal ornarrEntations on the cuticle, which are sometimes visible as
fine hair-Ilke structures (these are ln fact very flne cuticular spines)
which may be transformed in V-like markings in some species (ct'. OUtPdOtOI-
LA tehut"z*l . Slnllar ornarentations are Present in ttre lLlchterslidae ' I
consider thls ornarnentatlon as an apornorphic character, because it is absent
in tlre ,JuvI of gunodottella ceplLota-ta,. Iongitudinal ornamentations, caused
by ttre lnterruptlon of the transverse cutlcular annules, are present ln the
Monoposthiidae.
Laterar arae are present rn ?teudoclwngdnnn, Metacltswngdotaidel ana
NeOnqX; this character ls considered as an apomorPhy, because it is not
conmon in the Desmodoridae ; there is also ontogenetic evidence for thl-s
apornoryhy because the JuvI ot Pteudochtutgdotrn quq'd^ipapi'tla't!' Lack the
lateral alae.
The annulation surrounds ttre aqrhideal- fovea coryletely or almost
coryletely ln the spiriniinae, the Molgolaiminae and the Pseudonchinae'
In the llesrrodorinae, a distinct cephalic capsule is developed which ls
sharply set off fron the annulation and which contains the amphideal fovea'
EefunodUnedo,a, MetadUwpdona, P0t-ad8,6ftiodnts ana St4godUvadolra lack t'he
cephalic capsule (this is considered to be a prinitive condition within the
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Desmodorinae) . JuvenileJ I of OQAt0dona nLru,ta have already a cephalic capsu-
le developed but the arryhideal fovea is situated rcre posterlorly and is sur-
rounded by the cuticular annulation (CJ,asing, 1980). The cephallc capsule
is always present in the derived families Epsilonematidae and Draconematidae.
Therefore, the presence of a cephalic capsule is a derived feature.
A non-annulated cephalic region is present in some Stilbonenatinae ;
the arphideal fove a of Std.banema and Leptnnemefla is situated on a non-an-
nulated part but the borurdary betvreen the cephalic region and the remainder
of the body is not as pronounced as in the Desmodorinae. SquAnema has a
'real' cephalic capsule which consist-s of several cuticular plates. This is
an autapornorphy for ttrat genus in the Stilbonematinae.
The cephalic region has tongitudinal striations in the genera )nqx ana
MetacLnomadotta arovrrd the anphideal fovea. This is an unique character for
these genera in the Desnodoroidea.
The cephalic capsule of the Desrcdorinae is c'oryosed of two or more
broadened cuticular annules in PleudodUmodpnn", Paeudoclnluns"donn, Xenode,tno-
donn, BoLbonun, t'leladQAmodont ana ZalonQ)ra., and. of one very high cuticular
annure Ln Detnodota, 0umodone]-k", Ctaetnerna and Acdnthpptwqnx. The reduc-
Lion of two (or three) to one 'cephall,c annuler Ls proposed to represent an
evolutionary transformation series because juvenlles ot Monopo&th,La. nhnbi-
t-i-6 (Monoposthiidae) have no cephaltc capsule, whLle in the adults fused
'cephalicr annules form a cephalic capsule.
The arnphideal fovea is sometlnes sl-tuated on a separate aryhideal plate
on the non-annulated cephalic capsule (e.g. PteudodAn0dora, Acan'tJaptttulun-
goidel ana Squgnerrwl r the presence of suc-h an aryhideal cutLcular plate is
considered as a synApomorphy for these three gfenera ; the cephallc capsule
or, Aunthoplunqngoidel ana Squanenn ls coryosed of several plates (cf . Fig.
34,40) rtwo of which are the arryhideal pJ-ates. This situation ls considered
the most derived ln the structure of ttre cephalic capsule. An aryhideal
plare is evenso present in Metachttotto.dora, MeJadUnwdots ana Stqgodumodo,a
which are genera without cephalic capsule.
The llps are clearly separated from the remal-nder of the cephalic re-
glon in all ttre Desrcdorinae, and Ln Me.tach)umadotuLdU, Me-tonux, lle.taclnno-
nodoh.a., Nzongx and Paeudonetncfuangdotg. rn the other genera, ttre cuticle
of ttre cephalic region continues (wlthout lntern4rtlon) to the opening of
the cheilostone t i.e. a verl/ rounded head end ls present. In these genera'
the lips are very small and are nuch intruded. Ttre well developed lips of
the first named gnera can also be intruded but the basis of the lip region is
always demarcated by a transverse cuticular lining.
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4. SOMATIC SETAE
Eight submedian rows of somatic setae are present in all Desmodoridae;
these setae are mostly shorter than the corresponding body dlameter.
A few exceptions exist , BOlbonettn spp. have longer somatic setae
(some of ttrem about the corresponding body diameter). In some genera, the
somatic setae have the appearance of spine-like structures (e.g. Xenodalmo-
dona", EcluLnodUmodorla, Cttoconemq. Modification of the somatic setae is ex-
tremely developed in the Epsllonematidae and Draconematidae, which is a syn-
apomorphy for these faroilies. For the relationship within the Desrpdoridae,
the structure of the somatic setae is of very little irryortance (exception :
cf. 'poridsr in the Stilbonematinae).
5. AITTERTOR SENSILIA
Ttre plesiolrcrphic arrangement of the 6 + 6 + 4 anterior sensilla in
three circles at different levels (cf. De Coninck, 1942 i Lorenzen, 1981)
is present in all the Desrpdoroidea. The six internal labial sensilla are
always papilliforn (and often difflcult to distinguish) whil€ the six ex-
ternal labial sensilla vary from papillifom (< 2 Um) to setifo:rm (> 2 Um).
The four cephallc sensilla are always setiform and longer than the
labial sensilla ; ttris is considered as a plesiornorphic character in Adeno-
phorea (Lorenzen , t98ll. The position of the cephalic sensilla in relation
to the amphideal fovea varies a lot.
A fo:*rard migration of the four cephall.c setae occurs generally in
the ontogeny of several Desrnodoridae-species (this is also a general ten-
dencry in the Adenophorea (Lorenzen, 1981) ) : e.g. Aelil.thOphOl4nX n.sP. t,
\unwdonetta ceplu.L0'tt", D. tchuLzi and,0umodona rnLrufii. Therefore, the
position of t}re cephalic setae posteriorly fron the aq>hideal fovea (as it
is the case in Bolbonen@ ls considered as a plesiomorphic condition. In
the other Desmodoridae, the four cephalic setae are situated at the anterior
or mid-leve1 of ttre anphideal fovea or coryletely anteriorly of the aryhi-
deal fovea (outside the cuticular annulation) ; this is considered as an
apornorphic condi tion.
In the Desrnodoridae, the cephalic setae are always sLtuated at the
anterior border of ttre cephalic capsule (exception Bolbonzm4, MQ.tonUx) ; in
species with two or rpre annules ln the cephalic capsule (e.g. P,SetdodeAwp-
dotta, ?6eudoeitonaiohn, Xenode,twodona and, Bolbonetg) ttre cephalic setae are
always sLtuated on the anterior annule, while the aq>hideal fovea is situa-
ted on ttre much higher posterior annule.
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The arrangerEnt and Position of the subcephalLc setae ls of great
taxonomlc and phylogenetlc itportance. vlltlrtn the Desnodorldae' there are
specles without, wlth posteriorly placed and with anterlorly placed subce-
phalic setae ; their nurnber is nostly an elght-fold (rare)'y only 4 or 6 se-
tae present). A fomard migration of the subcephalic setae is consldered
as a derived character (cf. ontogenetic change ln ttre positLon of the sub-
cephalic setae tn Ounpdonplld scluilzil .













I) no suncephallc setae on the cephallc capsule
)
subcephallc setae on the cephalic capsule
at the posterior level of the aryhldeal
fovea
( etght srrbcephalic setae at the sane level{ as the four cePhallc setae
( elght palrs of subcephallc setae at the( sane level as the four cephallc setae
rn ttre Pseudonchinae (e.g. P. decempapi.tln'fu't), etght strbcephallc
setae are situated at the anterior border of ttre a4lhldeal fovea (+ apomor-
phY).
In the Splrinltnae, subcephallc setae are (when preEent) noetLy si-
tuated at the poster!-or level of the anphideal fovea. They are sLtuated
at tlre anterlor border of, the anphld tn NeOnqx and in PannllelOegQaA ; they
are absent Ln Polqtigtts, PentpinLa and Me-tnnqx'
In ttre stllbonenatlnae, four sr:bcephalic setae are situated at the
anterLor level of ttre aqrhldeal fovea. Only ln StifubOneng' the sqbcephallc
setae are sltuated at ttre posterlor border of the aryhldeal fovea, whlch ls
very snaIl.
In the MolgolaLmLnae, subcephatlc setae are absent or situated at the
posterior level of the alryhldeal fovea. The absence (or posterlor position)
of subcephallc setae ls rtlplcalr for the l'llcroLaimldae, Aponchl'Ldae and
Monopostttlidae.
lrhe presence of subcephallc setae at the level (or anterlorly) of the
aqrhid is a general feature of all Epsllonematldae and Draconematldae'
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6. AMPHIDS (PIAte IV)
The aryrhideal forrea of the Desmodoridae is always spiral and ventrally
wound. However, in some genera the spiral origin of the amphideal fovea is
not very obvious because only a clrcular contour is present. The spirally
coiled coryus gelatum and a slight interruption at the posterior side of the
amphideal fovea or a central spot indicate nevertheless the spiral origin.
Three basic rrcdifications in the shape of the anphideal fovea are con-
sidered :
1) spiral amphideal fovea with a circular outline, but with a posterior in-
terruptton (cf.. l,lolgolaimU, juvenile r of 0Unadann mLru,uta ana Pteudo-
cl,rnomado na clwdnLpapilLa,.ta, Mi crolaimidae) .
2) spiral, Ioop-shaped a4phideat fovea with one to several (4) turns (cf.
nost Desnodoridae). There exists some variation on this scheme.
3) arryhideal fovea with a circular outline but with an obvious central spot
(i.e. crlptospirar) (ct. Me,tlduwtodonl", Ee-h,Lnode,tnodo,a, Xenodunrodona,
P,s eudo chnomado ftn., Po Lqalgrn ana Bnad4.taimu ) .
In sgecies of the Monoposthiidae, this type of circular amphid is even
rpre modified : i.e. the central spot is only weakly developed in a few
species. Ttre first tlpe is probably the plesionorphic state, while the last
type represents the rmst aponorphic state of the character transformation
series.
Most Desmodorinae have a loop-shaped, spiral a4phid. A tendenry
exists towards the prolongation of the loops from juveniles to adults (cf.
AeAnthoytltAqnx n.sp. 1) ; an extrerE situation of this prolongation is pre-
sent in the males ot OUttpdonella |cILULzL, where extremely long (as long
as the height of the cephalic capsule, cf. Gerlach, 1951) aq>hideal fovea's
are present. Sexual dinorphism in the shape of the anphideal fovea is how-
ever not very conurcn. A nultispiral arphideal fovea is more derived than an
nnl-splrat aryhid (cf . ontogeny of 0Unodotte,Lta cepl,ilJ'ta alr.d DeAmodonn mL-
yuttal ; thls character is only valid at the specific level ln the OUttwdo-
,LQlfu"andoelwdonn. The posltion of tlre aq>hideal fovea close to the lablal
region is the aponorphic character in coqgrarison wLttt the backward position,
whLch ls ttre plesLonorphlc character (Lorenzen, 1981) . The amphtd of nost
uierolainidae is not situated in the labial region; usually the anphld is
situated one to several head dia'r'eters rcre backward. In aII the Desmodori-
dae, ttre aq>htdeal fovea is situated near the labia1 region (i.e. not in the
annulated part of the cervtcal regi.on, but on a differentiated part (rhead')
at the anterior end.
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7. BUCCAL CAVITY (Plate V )
All species have the anterior part (i.e. ttre chellostome) divlded lnto
12 sectLons (a l2-fotded vestlbulun), a feature shared by all taxa within
the suborder Chromadorina (Lorenzen, 1981). One dorsal tooth and two ventro-
sulclaterat teeth seem to be the ancestral arrangement in the Desmodorldae
(ttris character state is also shared by nearly all Chromadorida) ; however
a few exceptions exlst.
The Stllbonernatinae and the Spirinilnae (e.g. Spilininl have a very
minute buccal cavity wlth verl minute teeth ; tttis is considered to be the
plesionorphic state within the Desmodorldae although it is probable that a
simllar arrangenEnt of the teeth is present, it cannot be argued wlth cer-
tainty. The arrangerent of the buccal teeth of the Molgolaiminae is unique
wittrin the Desrpdoridae because of the posterior position of the ventrosub-
lateral teeth in cotparison wlth the dorsal tooth ; the satrE arrangement l-s
found ln the Mlcrolalmldae.
A ventral field of dentlcles Ls present l-n some species of Acanthopltanqnx,
Chta rrutpittina and SLgmoplw nnnema.
The dorsal tooth ls very large and spear-llke Ln l"letaclvrongdotwidU, CltJu'
nadorcpail, Neonqx, lnqx, AeanthopharLAnx, Za.Lonetna ana AcanthophilLungoldu.
In t5e Latter genera, a prominent dorsal pharyngeal gland opens at the base
of the dorsal toottt.
?anallelo@ilal ana Paeu.dometgchnonndonn have a cylindrical buccal cavity
wittr parallel walls. tn PAeudometgcfuanwdora, one big dorsal and one smaller
ventrosgblateral tooth is present in the anterior part of the buccal cavlty ;
both teeth are a prolongatl,on of the waLl of the buccal cavlty i tn Pilta'(le-
LOCOiLal, only one dorsal tooth is present ln the posterior part of the
buccal cavity and is sltuated perpendicular to the dorsal wall. DUnodone't'
{a n.sp. 1 also has a big cryllndrical buccaL cavlty provided wLth one dorsal
tooth. A slmllar buccal cavlty, but wlthout teeth, is present in the genus
kLe-htetuLa,
The corylex nature of the 'quasl-bllateralr buccal cavity of the Pseudonchi-
nae is an autaPotrprPhy within ttre Nematoda.
8. PHARYNX (Plate VI)
Nearly all species of tlre DesmodorLdae (exception z Poan'(Lelocoiloa)
have a muscular pharynx which ends in.a muscular buLb. The shape of the
terninal bulb shows suffLcLent dLsconttnutty to be of use tn deJ.inlting
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sets of genera wlthin c-ertain subfamllies :
I distlnguish followlng tlPes :
- rorrnd to pyriform terminal bulb wlth a weakly sclerotlzed lunen i
- ror.rnd to pyriform terminal bulb wlth a strongly sclerotlzed lunen ;
- elongated terminal bulb with strongly sclerotized lunen.
Most Desmodoridae have a pyriform terrninal pharyngeal bulb with a
weakly sclerotlzed lumen. Za,(,onena, Melnnyx, Sti.Lbonens, Squanena, Eubol-
tnLchU ana Molgolaimul have a very well sclerotized lumen in the pharyngeal
butb. AcsntlwplsnAnx, Aentthopl,a.tulngoLdu, Metaclvana.dotwidu, Me,tneLnons,
dota, Bna"dgLa,LmU, Chromadnrcptil, NeongX ana )nqx have an eJ.ongated bulb ;
these genera also have a well developed buccal bulb surrounding the buccal
cavity. The lunen of the whole pharynx is heavlly cuticularized, in these
species too. Cataneng species also have a very muscular buccal bulb, but a
weakly developed termlnal butb.
9. VENTR,AL GI.AND
Most marine nematodes possess a ventral excretory gland ceII which
opens ttrrough a ventral pore' sltuated rcstly ln ttre cervical region.
Most Desmodoridae 6.2. lack the ventraL gland and ttrls is considered
to be a synapomorphy in the Ctrromadorida (Xyaltdae are evenso characterized
in the Monhysterida by the absence of a ventral gland). The few genera of
the Desmodoridae 6.{,. whtch possess a ventral gland (e.g. lloLgolairrul, P6eu-
dome,tnchtwmadoh-a., l,le.tachtarudoha, ?otqaigna, PelupinLa and l"loJachtutrsdptui-
dU) also have nurprous and very active epidermal gland cells arranged ln
eight longitudinal rows, which open through cutJ-cular pores (sometlmes ac-
conpanled by a seta). llhese cells are well developed ln all Desrmdoridae
and in the llicrolaimoldea as well.
Genera of ttre Chromadoroidea have a well developed ventral gland and
their epidermal glands are not distlnct at all.
The epldermal pore corplexes are provLded wlttr spLne-Iike or thlck
setae (t.e. porld.s) in tlle genus EubotLAichuA ana Catdnenw and ttrts l-s con-
sidered to be a synaponorphy for these genera.
10. REPRODT'CTI\IE SYSTE!{
Males. AII species of the DesmodoroLdea, thrrs including all- Desmodo-
the derlved character stateridae, Epsilonematldae and Draconematidae have
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represented by the nonorchic condition with onty the anterior testis devel-
oped (Lorenzen, 1981). The anteriormost part of the testis reaches the an-
terior half of the body in most speciesr but never reaches the level of the
pharynx. The reproductlve system is restricted to the posterior half of
the body in some 0Uwpdottell4 species, which is a derived condition, also
present in the Epsilonematidae and the Draconematidae.
Females. Didelphic, amphidelphic with reflexed ovaries. The anterior
ovary is reflexed to the opposite side of the posterior one (few exceptions,
e.g. AcanthophanAnx n.sp. 1). A spermatheca is developed at tJle junction of
the oviduct and uterus (at bottr sides).
The position of the gonads in relation with the intestine varies a lot
between the species (cf. descriptive part of this work).
11. COPUT,ATOR:r STRUqTURES (Plate Vrr)
All Desmodoridae ha're paired spicules which are rpstly of equal size.
One species, OeAnpdottZlha n.sp. t has tnto unequal spicules, which character
it shares with some RLch,telui4-species.
The length of the spicules varies generally between one to two anal body
diameters ; species of the genus 0Umodonell4 and SLgnaphonanena' have longer
spicules.
Generally, the shaft of the spicules consists of two regularly curved larnel-
lae which are heavily sclerotized ; a distinct capitulum (rounded, or hook-
shaped) is always developed except in filiform spicules. A ventral velum
(not atways distinct but sornetimes as well sclerotized as the two lamellae
of t5e shaft) is present in rrcst shorter spicules. The filiform spicules
lack ttris velun. The filtform spicules, wittrout closed capitulun and velum,
are the derived structure of the spicules ; similar spicules are present in
the R;ichtersiidae.
The Monoposthiidae are characterlzed by tlre reduction (or absence) of the
spicules ; in this case, tJle gr.rbernaculum is rnore developed. This is an
autaponorphic character for ttre Monoposthiidae.
Ttre gr:bernaculum is represented by a weakly sclerotized paired rod-
like structure (in lateraL view) and Ls of no phylogenetic itrportance. A
prominent apophysis is lacking (exception : Palto"(IeloelifuA).
A variety of preanal rrcdifications (cutlcular structures or supple-
ments) is present in ttre Desmodoridae. These supplenents are sltuated in
a ventral ala in some (or all) species in EnadgLaLmtu, Ptettdonchu8, MQtt-
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chrunedo,oldeA, Nwngx, Melachtwnsdoftn, Echiilodostrodota, Aeatttlwprtstqw and
Acoatto phatu4ngo LdpA .
A brlef revlew of the features of tlre preanal rcdlflcatLons ls as fol-
Iows :
- absence : trblgolaintnae, Stllbonemtlnae, EoLbonetm,, Oo\ttpdona,,
Xetu dotro do n a, Sp'Uwdn.
cutlcurar sptnes only : Ounedotwlld, Ptetdodetwdonn, St4goduno'
do,a, Chtwm.tpininia.
preanal sr4rpleents pore-Ilke : Acanthophatt4nx, PsQtdoehtwtadonn',
Spilinin, Chtumtpinin i&, P saudonchinae .
- 
preanal sr4rplerents cr4rsh4>ed t Penpiain, MeJanhtarmdom-
- 
preanal sr4>plerents.slgrctd : Sigrnoplananwro, 0ttgx.
Ttrere is no general basLc schere for ttre stnrcture of the preanal
sr4>plerents ; even wltlrln one genus occurs a large vartablllty. lltrerefore,
I & not consl.der thLs character th ttre dlagnosls of the phylogenetl.c rela-
tlonshlp wlthln the Deemo&rLdae. OnIy ure separatLon of som genera, 1.e.
Alainpnens-Sfnninin ana Anyx-Chtunudorapl,co rs based on a verT dlfferent




flg. 34. Head ends and talls of males of
A-B : StiLbonena anru.Loltm (after Gerlach, 1963).
c-E : Leptonemel)-a. aphnnothecae (original) .
F-G : Calanam. golJ'Lca (after vitiello 
' 
1974) .
H-iI : EubottnLchul n.sp. 1 (origlnal).
K-L : Squnnema a&Lcu"btun (after Gerlach, 1953).
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FcA
Ftg. 35. Head ends and talls of mles of
A-B : Polgtigrn [u,tcun (after certach, 195G) .
c-E : Spitinia pdnoAi-ti$ena. btlsinar).
F-G : PetUpilda n.sp. I (ortginal).





35. Head ends and tails of males of
A-B : gLgrroplatunena tutdun (ori91na1).
c-D : Cl'nomadonopsi/s qnda,LbuLba (original) .
E-F : 1nqx pen{ectuA (original).
G-r : BnadqlnLnu onuxoLdu (after wieser & IIopPer, 19671 .
J-L : %eudoncfuu decenpapilla.fl'tt (orisinal) .
M-N : ?oail]elocoils'a doLdtuL (after Boucher, 1975) .
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/f,I\
Head ends and tails of rnales of
z MetnchtumadorcidU pu,Lvinata (after Wteser & Hopper, tg67,).
z NeOnqx menLdinna (after Wieser & Hopper, 19GZ) .
: Metacfuumadotlz. wa,aJuu,t!)t-a, (after FtltpJev, t91g) .
z Metnnqx lwruidu (after Chitwood, 193G).










Fig. 38. Head ends and tails of males of
A-B : ?o,ngdUmodon-0"'sinuo,sa (after ott, L972) .
c-D : Ecl'vLnodumodo,L0. dxi (aftet' Blome , 7982) .
E-F : St4godumodoftn epitantla (orisinal) .
G-H : Metndelnedonn baoi.Lt Lcauda (after Gerrach, 1953) .
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Fiq. 39. Head ends and tails of males of
A-B : Bolbonuna n.sp. 1 (original).
c-E : Ptetdo chtonadoha, qwdJvLpoqillata (oriqinal) .
F-G : Xenode,tmodona n.sp. 1 (original) .









Fig. 40. Head ends and tails of males of
A-c : 0Unodona" n.sP. 1 (original).
D-E : 0unedone,I-Is" Sdxlgtinea (original) '
F-G : Cttoconema bouehWL (after ottr t9761 .
H-r ; \a'Lonema d,LLLevtewL (after Gerlach, t964) '
iI-L : Acantlwythd)t4ltx n.sp. 1 (original) .
M-o : Aeanthoytltnnqngoidet qwLnfuu (after Riemann
\L
& Schrage, t977) .
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Fig. 41. Head ends and talls of males of
A-C : Molgolaiwr,6 n.sp. 1 (origlnal).
rF : Ca.Lomietulafuruu- n. sp.1 i(original) .
G-H : Bolbolaitruu denfuutu,t (original).
r-J : Miolula.inuA acina.cQA (original).
K-M : Nudona n.sp.1 (origlnal) .
N-O : RlvLnema tlet OrIAtM (after Gerlach, 1963) .
P-Q : Morwpottlvia nitrab.i,Ul (after Luc & De Coninck, 1959) .















rv. coNsTRucTroN oF L-PHYLOGENETTC TREE
11tlre 23 ctraracters used to analyse ttre relationshlps wltttln tlr€ Desno-
dorotdea ln general and wlttrln the Dearc&rldae ln partlcular, based on the
t{agner algorltJrn (Klrrge e Farrls, 1959) are su@arLzed and welghted as fol-
Iewg : ttre pleslorcrphlc character ln each trangfornatlon serLes has ttre
score of 0 and eactr a;nrcrphlc character ttre score of 1. If the transf,or-
rnatlon gerieg oontains rcre ttran t*ro horcIoguea ttren Wagner (pers'comm' Ln
WLley, 1981) reconmndg that ttrese rl.nterredtate aporcrphleEr be scaled
between O 'grld 1. lprat le, a transformatlon serles Lnvolving four dtfferent
characters ntght be scaled 0, 0.25, 0.50 and 1. llhe Lntenrals between ttrese
scales rnary change to.that a dtff,erent welght can be glven on a PartLcular
character gtate ln the transforrnation gerLes.
Llst of the oded characters :
1. ggssggl-!g*-s-b389 :
0 : body c'Yllndrlcal




1 : sexual dlrcrphlsn (rcdlf,|ed sonleal talls Ln ttre males)
3. 9g!lsglgg-3ggsl3!19!'
O : flne (1.e. lntelannular reglon not dLstLnct)
0.5 : lntarmedlate (coarse only on ttre rheadr)
1 : soarE€ (i.e. lnterannular reglon dlstlnct)
4. Cephallc caPsule :
--3------0 : abeent
0.3 : oongLsts of 2 well pronounsed annules
0.4 : onslsts of 2 annules from whlch ttre anterLor one le very
enalI













8. IJp reqlon :
-.trolr--
0 : not saparated (contlnuous wlth ttre cutLcle of the head)
1 I sepa.ratad (and head rcglon wLtlr or wLtlrout oephallc capsule)
9. Cephallc cctrc :
--t------
0 ! at thG postcrlor level of thc aqrhldeal fonca
0.5 : at the nt&Level of the a4>hldaa1 fovea
I : at th€ antsaLor lerrel of the aqrhldeal fovea
10. Subephallc s€tao r
-----L---
0 : absent
0.5 : at the post€rlor lcnel of, the aqrhtdeal forrca
1 r at the anterLor levs1 of the aqrhldeal forrua
11. lg!1*91_5gygg 
'0 r Q-shape
0.9 ; epLral, loop-ahaped





0 : mlnuts wlth rcrY snall tecth
0.2: snall, with tjrrce well derrcloped teeth (1 dorsal and 2
rnntroeublatsral)
0.5 : well developedr c,yatlrifotn wlttr tlrree tcetlr (1 dorgal +
2 wntrogultlatoral)
0.6 : well derreloped + three teeth t dentLcles
0,7 z well dsnelopcd + 1 sp€ar-Ilke &real tootfi and 2 ventrosub-
lateral tceth
1 : cyllndrlcalrr
1 : bllateral syretrlcalr
* : both charactcr stateE, altlrough dlfferent, arE lglven tlrE cha-
racter oode | lt becarlse ttrey rcpreeent trs dtfferent te:ml,nal cha-




14. Phanrneal ternlnal bulb :
----l----0 : absent
0.5 : round to pyrlfotm, Iuren weat<ly scle:rotlzed
0.5 : round to pyrlfotm, lumn strongly sclerotLzed
1 : elongated, luren strongly sclerotized




0 I present and well developed (epldemal glands not dlstlnct)
0.5 : preaent but also actl.ve and well developed epidetmal. glands
1 : absent i numerous eplderoal glands present which are vel1t
actlve
17. Ma-19_g9g!!gl_:Ig!99 3
0 : two testes
I : one testls
te. *ggl9-99$g3l-gw!9s s
0 : two ovarles
1 : one ovary
le. 9!rgg!959-99-$9-9g3gl9g s




1 : redueed or absent
zt. 9elgrllgg_glgpg '
0 : regularly cunred (altghtly cePhalated)
0.5 : wlth capttulurn and rrelum (shaf,t conslsts of 3 lanelIae ln
Iateral vlew)









The weight of the 23 ctraracters of the 40 taxa under discussion is
presented in Table 50 (p.253) ; 37 genera of the Desrcdoridae are analyzed
together with thres fnmi ttgs which are consldered as out-groups for the Des-
rrodoridae ; these three farrilies are : MLcrolairntdae, Aponchiidae and Mono-
posthiidae. llhe divergence index (Of1 for each taxon is calculated' 1.e.
the sum of the values of aponorphLc characters of all- the transformation
series for each taxon. DI indicates a certain degree of apomorphy for each
taxon. DI has been calculated in comparLson with an ancestor whl-ch has the
plesiornorphlc state for all the characters under discussion.
In a first approach, the subfaniltes are dLscussed as they were esta-






At the end of this chapter, I shall propose sotE new relationshlps
betvreen the different genera of t.ttese subfa"liIIes.
PRIM IIET'!{ORK
The resutts of the Prlm Network analysls based on the 23 coded cha-
racters of Table 50, are presented ln Table 51 (p'254) '
,I, indicates the order in which the taxa are put lnto the data matrlx
11 + 40) ; JB(I) is ttre ndnber of that taxon that is closest to the ta:<on of
the same row in f (e.g. taxon 21 (in iIB(I) is rcst close to taxon 2 (in I)
in Table 51) ; LIN(I) indicates the order in whlch the taxa are placed on the
netvrcrk. The network is now constructed and the dlstance DB(I) (l .e. the
tengttr of the internode between I and JB(I) has been considered for the
construction of tlre network (Ftgs 41a-d r p. 255 | ; the nurnbers indicate
tlle ntrnber I of each ta:<on.
DesmodorLdae (Tabte 51' Fig. 41a)
Taxa grolpings of the severat subfrnl lLes are indicated with dotted
Ilnes , genera of the Desrcdorinae and the Sttl-bonematlnae are clearly sepa-
rated groups t the llnk of the Desnodorinae with ttre network is provided by
the genus Pandelnpdora (2gl and this genus ls closest to ttre genus Chnona-
Apilina (B). T6e five genera of ttre Stilbonenatinae are linked wLth the
network by ttre genus LeptOnene]'(n (Zt, ; the latter genus j's most closely
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Table 50. The weight of the 23 characters (see p '2tt9'2d of the 40 taxa
of the Desnodoridae s.l.;JI is the divergence index for each
taxon .
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Tabre 5l : Resurts of the prim Network analysis for the Desmodoridae' Destmdorlnae, spiriniinae and stillone-
matinae. (based on 23 characterE).
I : order of the OTIJs as key are gut into the matrlx'
JB(I) : nurnber of the network node closest to I'
LrN(r) , i::Ji*i l:rl*:.:,: ll"::!::.:$ Hi"i,in whlch the taxa (orus) are praced on the



































































































































































































































































































































































of the 'Desrcdoridaer, Dasrc&rlnae, SpL-(based on 23 charact€rs) (erylanatlon see
-256-
related Eo Swninia (5) and. l,Ig"LmOnUg, rc) . The SPiriniinae are the most
heterogeneous subfami fy t follotrlng taxa are rpre closely related to the
Desmodorinae than to other taxa of the SpirlnlLnae z MetoruTx (91 , Me-tachng.-
madu& (1G), Metachtuns.donoidu ,17) ana Neonql (18). Last three genera are
psr closely related to the genus St4godelmodoho. (27) . Metowtrx (9) 1s most
closely related Eo PUL4dUWdOhg. (23). The only genus of the Pseudonchlnae'
pteudaneJuu (19) is closety related to \ngx (14), Chtunndorcpai't (13) and Pa-
notteloc.oi,La.a (15). tlolgolaimu Qt) is the link with three out-grot4>
taxa, i.e. PtUdelyOdOtg (20), Microlainidae (1) and Aponchiidae Q) ' A close
retationship with Polr|,s/;gnn <ll exists. The Monoposthiidae (3) are nost
closery related tp lletachtunsdona (16).
9ggggg9glg99 (rable 51 ; Fis. 41b)
1!he Prim Network of a separate analysis of the Desnodorlnae has
identical results as for the sane taxa in the Desmdoridae-analysis. Thls
may be an indication for the rcnophytetlc status of this subfanily' The re-
lationship among the genera of the Desrnodorlnae can be established as .fol-
rows , Paeud,ode6mod.o,ro' (2g) , Str\godurradonn Ql) , l'leladunadons' Q6) ' EclvL-
nod6ftadoh-e (24) ana XenodQAmod12.4 (25) are closely related with Pals-de,tno-
donn (23), which is the tink wlth the strrtrin.tlnae. xevwdumodonf, {.2sl is
close)_y related with Bo{bonens" (22) anaPleudnchtwnsdonn (35), but also with
the other genera of the subfanilY.
lpffl*lggg (rable 51 ; Fle. 41c)
The prlm Network of the separate analysJ-s of the Splriniinae dlffers
from the analysis of tltese genera in corobinatLon with the other genera of the
Desrcdoridae also. This result indicates that the relatLonshJ-ps of the taxa
established withln a Limited group nay be very dlfferent fron that found
after the inclusion of a larger nunber of taxa in the analysJ's' tsowever' the
aberrant positlon of lle-tacl'Wnadoht (151 , MetachtamadotuidU (17), Neonqx
(1e) and Me-tonux p) is also evident ln the linited separate analysJ-s. The
aponotphic state of character (8) (i.e. the separation of the lip reglon
from the remalnder of the cephalic regl-on) is responslble for the separatJ-on
of these taxa from nost Sptriniinae. I consider thls character state as a
synapomorphy for the Desmodorlnae and therefore transfer the genera MetaChnO'




The construction of the Wagner Network for the three subfamilies of
the Desmodoridae with the help of HTU (Hypothetlcal Ta:<onomic Units) J-s pre-
sented in Table 52 (p.258) ana Figs 42a-c (p.259-26L). In a first approach,the
subdivision of the taxa into the different subfamilies is based on the 'ori-
ginal' corposition of the subfamilles. The Microlaimidae are consldered as
the ancestor for the three subfamilles. The hypothetical taxonomic units are
labelled H1 + H13, H1 + Hll and H1 + H4 for each subfamily in Figs 42a-c.
The Desmodorinae are mainly dlvided into two groups of genera wlth Ech,L-
node|modoi4, tn an internedlate position. The first group consists of the
qenera PatudUnodong, kntch has a separate position) , Deamodorta, Ctwconetta,
ZoLonema, Acanthoplutqngoidu, Acanthophugnx and OeAmod,one,Lla. The second
group consists of the genera BoLbonettg", PteudodeAnodoha,, Stt1godumodotla., Me-
tlehtomadona, Xenodelmodon-0" and Paeudoclnnomadohn. The distinction between
these two groupings is not so obvious in the Prlm Network.
For the ggl_:l$fl3g the genera Meloru1x, Nzoru1x, Me-tnc|uorwdoMidU ana
Me.fg"ehtumalotd. constitute a separate group wlth the HTU = H7 (Ftg.42b, p.260).
The relatlonship of these four genera with the Deslrcdorinae is established
in the general phylogenetic schere (cf. FLq. 44, p.267).
The detailed relationshlps of the genera of the Stilbonematinae are
more obvious ln the Wagner Network than in the Prin Network, although the
general relationshlps anong the dlfferent taxa are slmilar. It ls obvious
in the wagner Network that the genera SLLlbonena, Squnnena and Leptoneme,l-I!"
are d.istinct from the genera EubottnLchuA and Coftanum,.
Remark : the Wagner analysis (Prlm and Wagner Network) was performed
on the 23 coded characters llsted in Table 50(p.253). Hol,rever, sore hypothe-
tical aspects are behind the proposed transformation series of character 13
(i.e. structure of the buccal cavity) and chlacter 16 (i.e. presence of the
ventral gland)
A buccal cavity without teettr is consldered to be the plesiorcrphlc
state within the Desrpdoridae ; the presence of weII developed teeth ls the
derived character state. But, teeth may be secundarily lost although I do
not flnd clear evidence for this klnd of reduction within the Desmodoridae.
The presence of the ventral gland in combination with weakly developed
epidermal gland cells is considered as the plesiornrphic state of this cha-
racter. However, the activity of the ventral and epidermal glands is not
always obvious in light microscopic examination.
In order to estimate ttre value of these characters for the deterrrina-
tion of the phylogenetic relationships between the different taxa, the Prim
-258-
Table 52. The weight of the 23 characters of the taxa under discussion
of the Desnodoridae s.L.; HldllO; Hl-Hl2; lll'-H4 indicate the
calculated Hypothetical taxonomical units (explanation see text).












































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Flg. 42. glagm€r netrcrk of tlrree Eubfrnrlles of the rDegrcdoridaer (baeed















































Table 53 3 Results of th6 prin Netrrork Analysls for the Destmdoridae, Desrpdorlnae, Spiriniinae and Stil'bone-
matinae. (based on 2l characters) '
I : order of the OT{rs as they are Put lnto the matrix'
JB(I) : nunber of the network node closest to I'
LIN(I) : the order of the taxa I ln LIN ls the order in which the taxa (o|rus) are placed on che
Netnork t (all Ctfurs are ltsted excePt OTU 1) '






















































































































































































































































































































Fig. 43. prln netrork of ttp taxa of ttre tDesnodorldae', Desnodorlnae,
SpirtnLlnae and Stl,lbonaattnae (based on 21 characters) (e:PlanatLon
see text)"
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Network analysis r.ras perfolrned on 21 characters (the characters 13 and 16
are omitted). The results of the analysis are presented in Table 53 and
rig.43 (p.263)
The arrangement of the 40 taxa in this Prim Network (fig. +3 ) ls
quite sinilar to that in tie fonner analysis (F'ig.4la). However, some dif-
ferences are striking : Acanthoytlntu1ngoLdeA (genus 34) Ls, mainly because of
its fine cuticular annulation, close to the Spiriniinae and more Particular
to the genus Metne.hlurndota ttol .
Squwlena (4O) is far apart from the other Stilbonematinae mainly
because of the presence of the arphideal plate on a scaled cephalic capsule.
Pte.udonclu's ( 19) is most closely rerated to Molgolatnu {p.t) .
Panadettnodona Qil is separated from the other Desmodorinae and is
closest w MolgolaLmcu (21).
Within the Spiriniinae, small differences occur in the arrangerpnt of
the different genera ; three genera are identical z Splnini4 (5) , AlI'inone-
ns" (6), ClnnnwoapitvLya $1. Tno other genera, Chtamdorcpai.a (13) ana ]nqx
(14) are also in the sane posLtion ln this Prim Network. Last two genera
are closest to the Sttlbonematlnae.
PROPOSAL OF A PTIYLOGENETIC SCIIEME FOR TTTE DESMODORIDAE
A phy).ogenetic system or synapomrphic schene for tlre Desrnodorldae i.s
proposed on the basis of ttre results of the interpretation of the synapo-
morphies of related taxa , the Prim Network and the Wagner Netr'tork are con-
sidered as a basic scherne on which the synaporcrphies are situated. IIow-
ever, on the basis of different weigths given to some characters, srnall mo-
difications are proposed in coryarison with the Wagner analysis.
The phylogenetic scheme is presented in Fig. 44 b.25il.
Apomorphic character states are indicated with r, t next to the charac-
ter nurnber as is established ln Tabte 50(p.2531. r*' indicates a more deri-
ved state of ttre I r I notation.
The synapomorphic character of the Desmodorldae (and the Epsilonemati-
dae and Draconematidae) is tJ:e presence of only one testis (17) (Lorenzen,
1981). No other synapotmrphy for this fe'nl-ly could be found.
MolgotaLmrA and PtudBlnodotta" are separated from the other genera and
characterized by ttre following plesiorcrphic characterl.stl,cs : presence of
a ventral gland and the shape of the amphideal fovea ( C) ) . PtudUnodOtu
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is characterlzed by two apornorphic characters (221, 23') i.e. parthenogenetic
development and the occurrence In fresh r"ater.
The five genera of the Stilbonernatinae, i.e. EuboftnLcluA, Ca'tnneng,
SilLbonema, LeptnnemQlln and Squanefi'M. are nonophyletic and characterized by a
fitiforn body shape (1,). SLLlbonena, Leptonene.Ila ana Squaneta are charac-
terized by the presence of a 'cephallc capsul-er (4r) which consists of several
plates in Sqwnena. (4"). Sqwnena and, LeptonenS,LLa are both characterized by
the anterior position of the subcephallc setae (10') (anteriorly from the am-
phideat fovea) . EuboftnLchuA and Ca-tanena form ttre sister-group of these
three genera, 1n which Ca.tl,ngma is characterized by the apornorphic character
state 15r (presence of a muscular pharyngeal bulb). The apornorphLc character
state 10, is evenso present ln the genera EubottnLehul and Colonetg ; this
feature is considered as parallel development within this 'srrbfamily'.
The Desmodorlnae (exception : Po,nadumodota), together with four genera
of the SpirJ-niinae are charactertzed by the synaporcrphic character state 8r
(i.e. ttre lips are clearly separated from the remalnder of the cephallc re-
gion). Thls is in accordance to ttre Prin Nettrork and the Wagner Network.
.These four gene ra, Me,ttnqx, lte,to.chturndofta, MeJachtsmdotwLdu and Neoru|x
are characterlzed by ttre pleslomorphic character state of the cutLcular an-
nulation (3) (i.e. the interannular regions are not distinct) . lletachnona-
dona, Me.tachlurrudotwldU and, Neonqx are characterized by the anterior posi-
tion of the cephalic setae (9') t Me,tonqx l-s characterized by the longitudi-
nal ornamentation of the cuticle (5'). llhe presence of lateral alae (5') in
Metg"chlonadotwidU and, Neonqr( dlfferentiates ttrese two genera from Me.tach,to-
ma.dotL1", Neonqx is further characterized by the anterior position of the
subcephalic setae (10"; .
The genera with a coarsely annulated cuticle (3') form several hetero-
geneous groups t Bolbonena is separated from the remaining genera by the ple-
sionorphic position of the cephalic setae (i.e. at the posterlor level of the
anphideal fovea) . Eclunodunodona", XwtodeAftpdonl,, Metndunodona ana.Pteudo-
chnomadpn-a, are characterized by a crlptospiral aq>hideal fovea (11'). Eehi-
nod^nodotta lacks ttre cephalic capsule (4'), MetndUnadona' ts characterized
by ttre aryhideal plate (12,; while Pleudochnomadonn is characterized by the
apornoryhic character states (2') , (6') and (23r). St4godUnodohn' and, PAeufu-
dUrcdOttn lack sr:bcephalic setae (10) ; the first genus lacks the cephalic
capsule whlte it is present in the second genus (4t).
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ilhe six remaining genera, characterlzed by the presence of subcephallc
setae on the cephallc capsule (10') are dlvided lnto two groups i a rcnophy-
Ietic gnoup whtch consists of the genera Acarftttopttn'tqngoideA, Za.Lonetra and.
AennlhoplUlt4trX (characterized W 2', 13' and 14') and the sister-group which
consists of the genera 0Umodotta, 0eAnodone2la ana Ctoconena. Because of
the ncre anterior position of the sr:bcephalic setae (10") and because of the
perforated taII tip, Ctaconena is distingr:lshed fxomaeAnodo,a and oUvwdo-
,LQL-I!.. OUnadonella ls differentlated from DeAmodona Ay the presence of
longitudinal cuticular ornarentatlon (5') and by the slender splcules (21').
Za.Lonema and Acanllwphangnx are dlstinguished from Aes.vr.thophaagngoidU
because of the antrrior position of the subcephalic setae (10"). The elon-
gated pharyngeal 5u15 (14") is a character shared ay Aoanthoplul4ngoide't ana
AUntlwptnn4nx. The latter character is considered to be the most irportant
since it does not change during ontogenetic developrent.
The sister group of the rDesrcdorlnaer ts distl-nguished on the basis
of a different posltion of ttre cephalLc setae in relation to the amphldeal
fovea ; Petupinb, Sp,Ln Lwin, Ala"Lfionero, Pal,adunpdona and Clntune'sp*aLna are
characterized by cephalic setae situated at the nld-Ievel of the amphJ-deal
tu :ffiTrLrffird;ffitatmu, lnqx, chtumadptop,b, po'tstt exo -
coiloA ana Pleudonehu,6 are charactcrlzed by cephallc setae at ttre anterior
level of t}e amphj-deal fovea (9') -
Inside the ten taxa of the Sptrlnlinae, a lot of parallel development
occurs so that the relationships anong the genera of t!!s groq are quite
doubtful. However, I conslder the Prlm Network (based on ttre 23 characters)
as an example for a possible clariflcation and the followlng schene is pre-
sented z SLgnwpl,wnatleng, BtradglaLnu, )nqx ana Chtanadonnp&i.a are cl-osely
related genera because of the anterlor positlon of the sr.rbcephalic setae
(1O') and the absence of ttre ventral gland (16") '
PleUdOneJtU (the only genus of the Pseudonchinae) is nost closely
related ts Pd^ottehocoiltA which is also confirned in the Prlm Network (rfg.
A:ai p.255) . Ttre autaporcrphlc state of the bllateral buccal cavJ-ty ot P$eu-
donchU has not been overestLnated in thls analysis, in order to obta{n a
schene for a possible relationship between the Pseudonchlnae and the other
taxa of the Desrcdoridae i PteudnnchU ts nost cLosely related to ttre Spiri-
niinae. Morphological coryarison between the buccal cavl-ty ot' ?teu-dOnchlA
and tlrat of Aennlhaplunqnx reveals however some siml-larity (cf . descrLptive
part) ; tlris is probably due to parallel devel-opnent of thls character.
-267-
ln general, I nay conclude ttrat ttre Desrc&rldae.conetltute a frnlly
1n whlch rcEt taxa show parallel developrent of eerreral characters. The




Ftg. 44. phylogsnetlc schere of ttre Degrcdorl.dae (e:glanatlon see text).
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REIATIOTSHIP BETWEEN IEE DESMODORIDAE AND CIOSETY REIA1ED FAIILIES
The sr:border Chrcna&rlna coq)rlses three srperf8rti lles : Chroma-
doroidear Desnodoroldea and lttcrolalrcldea (Lorenzen, 1981) . Followlng











































The three families of the Microlaimoidea, i.e. Microlainidae, Aponchii-
dae and Monoposthiidae are closely related to the Desmodoridae. In the Prim
Network analysis (rfg.alar p.2551 tt is shown that the Monoposthiidae (3) are
more closely related to the Desmodorlnae than to the t'ticrolaimidae and the
Aponchiidae. Thls is nainly due to the structure of the cephalic region and
the structure of the cuticle. However, because of the presence of two tes-
tes, this family is considered to be a part of the Microlaimol-dea (considered
as a paraphyletic taxon by Lorenzen, 1981). This may be an indication for
the overestimation of the lmportance of the presence of one or tldo testes in
a phylogenetlc approach (one testis ls the apomrphic character state) ; pa-
rallel development of this character occurs also in other, not relatedr taxa.
on ttre other hand, PtwdUnodohl (2O), Microlaimldae (1) and the Apon-
chlidae Q) are closely related to the Molgolaiminae (2t) (Fig.41a, P.255) 
'
which is another lndication for paralle1 development in the reduction of the
number of testes present in thls group. Because the number of synapomoryhies
of the four taxa is quite high, I witl not consLder the presence of one testis
as a synapomorphtc character of the Desnodoroldea as Lorenzen (1981) did.
AtI the Desmodoridae (except the MolgoLaimtnae and the Prodesmodorl-nae)
have spiral , loop-shaped arryhideat fovears which may become crlptospiral wlth
a central spot in some genera. The circular aq>hideal fovea of the Monopos-
thiidae is considered as the terminal character state in the transformation
series of the arnphideal fovears, which start with the plesionorphic character
state as found in the Microlaimidae, Aponchiidae, Molgolaiminae and Prodes-
rpdorinae.
The Epsilonematidae and the Draconematidae fom a monophyletic group
with the Desrcdoridae because of the derlved character state that the lip
region is clearly separated from the remainder of the cephalic region (8') i
the Epsilonematidae are characterized by tato autaPoporphlc characters (ova-
ries in posterior part of the body i.e. in the posterior bent of the e- or
S-shaped bdy ; sLilt setae are situated anteriorly to or at the level of;
the ovarles) ; the Draconematidae are characterized by three autapomorphic
characters (ovarles situated anteriorly to the dorsal bent of the bodf i
adhesive setae in ttre posterior part of the body (posteriorly fron the ova-
ries) r an adhesive setae at the dorsal side of the anterior end).
The corryarison of species of the genus Rieh'totui'a (considered as a
taxon of the Selachinematidae, Chromadoroidea by Lorenzen' 1981) and species
of the genus 0Uredonell4 lndicates a close relationshJ-p between these two
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genera. A more profoud discussion on the relationship of both gtenera will
be given in the descriptive part (p. ). The relationshlp between OeAnW-
dOnA t.1,. ana R'LehtplUi& was already noticed by trttemann & Schrage (!9771 in
the descriptlon ot kLclvteluia LbwLen A new ounnodonell4 specles from tlre
southern Bight of the North sea (0e6modone'Ila n'sp' 1' p'389) shows a very
close relationship with Rich.t*tUi.a, specles. Lorenzen (1981) found enough ')'
reasons to synonlmize the FuLchtersiidae Kreis, L929 wlth the Selachinenati-
dae cobb, 1915. This was mainly based on sLni.laritles tn body shape between
La,bWnena (Selachinenatidae) ana RlchteMia (nictrtersLidae) . r have examined
bottr genera and followlng lryortant dlfferences e:dst :
Latswners kLch.tetui-a
cuticle
buccal - divided into trro parts with
- Iongltudlnal ornarentation - longitudinal ornanentation
consists of punctaLions whl-ch consists of fine hook-shaped
show a typlcal pattern (sore- structures or splnes











- fovea often near1Y vislble
- 
cylindrLcal (nearly visible
when the walls are collaPsed)
- 
surrounded or not bY Pharyn-
geal muscles
- fovea obviousLY qutlculari-
zed, spl-ral looP-shaPed
- splnes, fLne setae
- 









As l-orenzen (1gg1) noted hlmself , kLe-hteluia is rather an aberrant
genus in ttre Selachl-nenatidae because it lacks follorruing characteristics of
ttre family :
- cuticle always annulated and ornanentated wittr pr:nctuations
- 
mostly two testes Present
- 
preanal cup-shaped st4rplenents.
RLch.t4rAil differs only in ttrree main characters from the Desmodori-
dae : clrrq>sy boily shape, outer labial sensllla and cephallc sensilla arran-
ged in one cl.rcle and cylf,ndri,cal buccal cavity wlthout teettr'
The genus Rt1h,telUin has not been considered in the general analysis
of ttre Desrcdorldae because too many of ttre 23 characters are difficult t'o
be coded in a reasonable way tn the considered transformatlon series i e'9'
tlre clr:mpsy body shape of kLChtp*ti-A' ts probably an autaporcrphlc character
-27,t-
state (it is quite unconurpn in the Desmodoridae). The fitlform body ln the
Stilbonematinae is evenso an apomorphic character for that famlly ; the code
'lt as well for ttre clu4rsy as for the filiform body shape (character 1) w111
cluster the two grorps together ; Lt is also inpossible to cotrpare the clump-
sy body wittr the filiform body shape to decide which of the tvto states is the
rnost apomorphic one.
Therefore, I propose a new phyJ.ogenetic scheme for the Desmodoroidea,
which are now considered as the sister group of the Chromadoroidea in the
chromadorina (rig. 45, 9.272).
Six families are recognized within the Desmodoroidea :
1) Microlainidae : consl-sting of four sr:bfarailies : ttllcrolaiminae, t'tolgolai-
rninae, Aponchilnae and Prodesmodorinae.
2) Stilbonematidae n.rank : monophyletic ta:<on characterized by a filiform
body shape.
3) Spirinlidae : conslsting of two subrfarni lies : Spiriniinae and Pseudonchi-
nae.
4) Desmodoridae : consisting of three subfamllles : Desmodorlnae' Rlchtersi-
nae and Monoposthlinae.
5) Epsilonematidae : lrcnophyletic taxon conslsting of three subfanilies :
Epsilonematinae, GJ-ochinematinae and Keratonematinae.
6) DraconematLdae : rmnophylelic ta:<on consisting of two subfamilies : Dra-
conemati--'tae and Prochaetosomatinae.
The synapornorphic characters of these falni lies and subfanilles are
noted in Fig. 45 @.272).
Character numbers are found on p.249-251 and additional derlved characters
are noted A-G :
A : clupsy body shape
B : outer labial sensilla and cephalic sensilla arranged in one circle
C : ovaries l.n posterior part of the body ; i.e. in the posterior bent of
the e- or S-shaPed body
D : stilt setae are sltuated anteriorl-y to or at the level of the ovaries
E : ovarles situated anteriorly to the dorsal bent of the body
F : adheslve setae ln the posterior part of the body (posteriorly fron the
ovari-es)
G : adhesive setae at the dorsal side of the anterior end.
trhe lnterrelationships between the sr:bfamiLies of both tJle Epsilonema-






















Fig. 45. Phylogenetic sehere of ttre Des@dorol-dea (e:Planatl'on see text)'
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profound study of derl\red charactcrs ls necessat1l tror tlre elucLdatlon of
the relationshLp betrveen ttrese taxa ; therefore I put a | ? | ln Flg. 45
for the relatlonshtp bebreen these taxa.
llhe systematLe posl.tlon of the dlfferent genera wlttrln tlre newly esta-
bllshed classifLcatlon ls as follows ;
Snpfan. IESUODOROIDEA FillpJev, 1922
Fam. l,tlcrolalnldae De @nlnck & Schuurmans Stekhoven, 1933






Mielulnimu de Man, lggo
Subfan. l{olgolatninae ilensen, 1978
tlol4olainu Dittewen, l92l
Subfan. AponchLlnae Gerlach, 1963 n.rank
Aponehiwt cobb, L92o
Sqnonenn cobb, tgzo
Subfan. Plodeercdorlnae Iorenz€n, 1981
Pta dotnodpta. ti!.crlet*y, t923
Fam. StllbonenatLdae Chl8rood, 1935 n.rank
Subfan. StLlbonenaflnae Chitrrood, 1936
Catsnenu, cobbr l92o




Fam. Spirlnltdae Chltrrood, 1936
Subfam. SplrJ.ntiriae GrLtwood, 1936
Mainpnesn cobb, 1920
&radgLl"iruA sctruurmaos stekhoven, 1931
Chtumdotwpuia stlLp1ev, 19 18
Cfuwnaapiiin4 FlLtpJev, 1918)ngx coaa, 1891
' Palgdp,tnodofio, Schuurnans Stekho\renr 1950
Poaolletp coiLa; Bouctrer, L97 5
Penpfutia lrlieser & Eopper, 1967
Polgti4rn cobb, tgzo
Pt etdonptdchtwrsdo aa ri.m, 1952
Signoplwtuneilg HoE)e & Murphy, 1972
Spfu,Lvia. Gerlach, 1963
Snlcfan. Pseudonchlnae Gerlach & lllemann, 1973
Pteudoneiut cobb, 1.920
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Fam. Desrcdorldae FlllPJev, 1922










Metadp'tnedola schuurnanrs stekhoven, 1942
Mettn4x chLtwood, 1936
Neonqx cobb, 1933
Paeudo dearP dots, Dadry' 1889
St4go delwodota gouctrer, 197 5
Xeno dottto d.ota wLeser, 195 I
Zahonem cobb, 1920
Sulcfan. trtlchterslLnae KreLs , t929
Uchfu'6i.a stelner, 1916
Sr:bfan, Monopost}rll'nae Ftllpjevr 1934




Fan. Epsilonenatidae SteJ.ner, 1927
Subfam. EpsLlonenatlnae Steinerrl'927
Anchepaitonens stelner, 193 1




Pettept'i.b newa lfitqoZ€tl I 1973a
T nieptill nQ-Irs Decra€rrer' t982
Snbfan. GlochLnematlnae Iprenzen, t974b
GI-o chinerm r.orenzen' 1'97 b
MetagLoeJlinenI Gourbault & Decraerer, 1986
Subfan. Keratonematlnae Gourbault & Decraener, 1985
Kelotoneng Gourbault & Decraerer, 1986
Fam. Drqoonematidae FllLpJev, 1918
Subfam. Draconematlnae FlllpJev, 1918
gtttugtullttl Allen & Noff,sLnger' 1978
Onaetnam cobb, 1913gttautotun2ftl Allen & Noffsinger' 1978
Pana.dlg,egftat& AlLen a Noffslngerr 1978
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Subfam. Proctraetogonatinae Allen & Noffslnger' 1978
. lVuodlaennena Allen & Noffslnger, 1978
Cggnonetm, Allen & Noffslnger, 1978
0tueagdUutt Allan & Noffalng€r, 1978
Orta.clgng.w^ llten & Noffslngerr 1978
vnncotacrttl Allen & Noffglnger, 1978
Noto eltnlo$ono tnLn-sEithr 1918




Erended diagnroses are only given for the following familles and sub-
families : Stllbonematidae (Stllbonematinae), Spiriniidae (Sptrtnlinae and
Pseudonchinae)andDesmodorldae(Desnodorinae)andforttreirgenera.The
genera of each subfarnily are discussed ln alfabetical order.
trhe synaporcryhic characters of the other Desnodoridae (Richtersiinae
and Monoposthlinae), the ltlicrolaimLdae, Epsilonematidae and Draconematidae
are lndLcated in Fig. 45 b.272). A nore profound analysis of these fami-
lies and subfarnilles w€rs beyond the scope of the present work.
For the synonlmies of the dlfferent taxa
geographic distribution of the genera' I refer
pr!.or to 1973 and for the
to cerlach & Riemann (1973).
faml ly STILBONEMATIDAE Chitwood, 1936 n'rank'
Diagnosis : Desmodoroidea. Fitlform body shape (a > 50) ; spiral loop-
shaped arphideal fovea. Bucca1 cavlty absent or minute. Cephalic capsule
present or absent. Lips not separated from the remainder of ttre cephalic
region. Falnt cutlcular annulation. Cephalic and (4-8) sr:bcephallc setae
at the anterior leveL of the arphldeal fovea (exception : St'i-Lbonenel ' Pha-
rynx wittr round terninal bu}b. No ventral gland i numerous epidermal glands'
one testis. spicules with well developed capitulum and velum'
Body often surrounded wlth clranophycea'
Marine, restricted to the mic:coxic layers of the sediment (e.9. HopPer
& Cefalu, lg73) (excePtion z SqU.artenL. (Ln coarse sand ; Cobb, 1920) and
StiLbonewg (in coarse sedlment of an atoll ; Gerlach' 1963) '
Snlcfanity Stilbonematinae Chitwood, t936
Diagnosis : Stilbonenatidae' Since only
the characters of the farnl ly al-so serve as the
grpe genus z St'i'LbonQn& cobb, t92o
other senera z Ca'tgnena Cobb' t920
Le7tonene"I-In cobb, t92o
Squ'onema Gerlach, 1963
one subfanllY is recognJ-zdd,
subfantly diagnrosis.
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Remarks : the genus LaruU Cobb, 1894 wittr two species ls considered to be
synonynous with EuboatnLchtu (thls has been already proposed by Gerlach,
1963). The only species of the genus Laxoneng cobb, .1920, L. tmlun Cobb,
1920 is also transferred to the genus EuboatnLclnU. Therefore, the genera
Laxu and LuQnefi& besone erpty genera.
CAIANEMA cobb, 1.920
Synonymy z Robbea" Gerlach, L956 in Platt & zhanE 0982)
e species z Catanerrg euLe cobb, t92o
Diagnosis : Stilbonematinae. Cuticle finely striated from the level
of the cervical setae on. No real cephalic capsule is present, but the an-
terior region is not annulated. Four cephalic and four subcephalic setae
are situated at the anterior border of the amphid. Additional subcephalic
setae are present. Buccal cavlty very ninute without teeth. Pharynx narrow
with a well- developed anterior muscular 'buccal bulbr and a round weakly
muscularized terminal bulb. Spicules curved and proximally cephalated. Six
to eight longitudinal rows of epidermal pore complexes are present ; these
may or may not open through a seta or papilla (1.e; porid) ; setiform porlds
are present on the tail of the males or sometimes in the cervical region.
List of valid specles :
Catanens, ca&utiA (Gerlach, 1956) PLatt & zhang, 1982
Colanena" cobbi rnglIs, 1968
Calanena ex,i].e cobb, t92o
Catanema gall,Lu (vtttetto, t9?4) pLatr & zhang, L982
Cato.neng. twe,LwtgrtQl- platt & zhang, 1982
Calanena potwAwn Hopper & Cefalu, L973
Catlneng.6no Platt & zhang, t982
Ca-tanema tnvwx (Gerlach, 1963) platt & zhang, 1982
Remarks : Platt & Zhang (L982) revised the genus C1tanem". They con-
sidered C. gWtach,c (Boucher, 1975) as a species lnquirenda because lt was
descrlbed on the basis of one female only.
The presence of porids in restricted regions of the body as defJ.ned !y
Cobb (tg25l as rtr:bular setae ser'vtng aE outlets for glands' and sonetlmes
servlng for locormtion as In 0tto"Conetna.t and redeflned by ilensen (1978) as
rdlfferentlated somatlc structures Ln cennectlon wlth epidermal gland', are a
q)rnaporbrphy for the genera Catanenn ana Eaboafuie-hU. In other genera (e.g.
in ttre !,llcrpLalntdae, ttre porlds are present on the outlets of all epldetmal
gJ-and.s throughout the bodyr n Ca,tanenu and EuboAilie-fuU are these porLds
hlghly rcdifled (a very ttrtck or spLne-Llke seta Ls at tlre outlet of glands)
and restrlcted to the cervlcal and tell reglon-
Co-taneln spp. are found in subllttoraL silty sands.
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EUE0STRICf{US Greef,f, 1869
t: e species t EubottnLchu (il'L[otmil Greeff , 1859
Diagnosls : Stllbonematinae. Cuticular annulation very faLnt and
starts at the level of the cephallc setae. No real cephalic capsule.
List of valid specles :
EubotLnichu covttorttU (cobb, 1894) comb.n.
syn. Laxu contgnfuA cobb, 1894
Eubo,sbvLchu d'Lanege Hopper & cefalu, 1'973
EuboatnLelnu 6c%{oan4A Greeff , 1869
EuboftnLchu getzLachx, (ttopper & cefalu, 19731 Pratt & zhang, 1982
syn. Eubotttrichu exiLiA sensu Gerlach, L963, t964
EuboatnLcltu twfipwL n. nov.
syn. Eabo$nLcluu panail.ti(ztJJa sensu Hopper & cefalu, t973
EubotfnLchu Longua (cobb, 1894) conb.n
syn. Laxuus Longu cobb, t894
Eubo'stnLcfuu rw"jun (cobb, 1920) comb.n'
syn. Laxoneng maiwn cobb, l92o
EuboatnLchu paanai'tL(eluu chltwood, 1936
Eubottlricfuu phola.cltr,ts Greerf , 1869
Eubottlr.ichu teptervtl'Lonails (cobb, L9t4) comb.n.
syn. Laxu teptertftaLonal)u cobb, L9l4
Remarks z EUbOttnLChtr.O spp. occur ln the deeper layers of sandy beaches
and sublittoral areas with fine to medium sand.
LEPTONEI,IELLA Cobb, T92O
rYpe species z Leptonemella e'Lnc'ta cobb, 1920
Diagnosis : Stllbonematinae. Cuticle annulated, except cephalic regl-on
and tail tip. No real cephalic capsule developed : i.e. the cutlcle of the
cephalic region is not thicker than the remalnder of the body. Amphideal
fovea in the anterLor part of the head end. Four cephalic setae very long ;
eight subcephalic setae at the anterior border of the cephalic capsule and
eight subcephalic setae at the posterior border of the cephalic capsule.
Buccal cavlty very ninute. Pharynx wittr pyrtfom termLnal bulb. Splcules
curved wittr welt developed capitulum and velum.
Clanophycea are presentl rcstly in coccoid-forms'
Llst of valid specles :
LeptonenoUk oqlnnothe&e GerLach, 1950
syn. L. oLneta cobb, 1920 sensu Gerlach, t964' syn'n'
L. gtuw2o64 Boucher, 1975 sYn.n-
Lzptnneme,lln ocncta cobb, t92o
Leptonenclla gorlgo Gerlach, 1950





Remarks : Boucher (1975) considered L. (twegerui't (Arrg6n, t9461 and
par.abu'(I4t0' (a1196n, 1929) as species inquirendae'
Jtll species have two circles of eight subcephalic setae each, present
the non-annulated cephalic region except L. gOrLgO which has three circles
subcephalic setae on the non-annulated cephalic region'
LeptnnemeLln. spp. occur in flne to coarse sandy sublittoral bottoms.
SqUANEMA Gerlach, 1963
Tl e (and only) species : Sclwnutw oM'Lcu,b.-ilm Gerlach, 1963
Diagnosis : Stilbonematinae. Cuticle obviously annulatedr'but inter-
annular regions not much pronounced. Cephal.ic capsule developed which con-
sists of several cuticular plates. The spiral loop-shaped arryhldeal fovea
is situated on such a round cutlcular plate. Four cephallc setae and four
subcephalic setae at the anterior level of the arphideal fovea. Pharynx
small wlth round terml-nal bulb. No buccal bulb present.
&e1maq!q : the Qpe (and only) species was described fron coarse sand
in the Maledive Islands. Only one male was found, but the presence of a c€-
phalic capsule which conslsts of several plates is sufficient for the erectlon
of a separate genus. The presence of an artlculated cephalic capsule is an
autapornorphlc character for the genus SEtanena in the Stilbonematidae.
STI LBONE^,{A cobb, !920
e species z S&i.Lbonema btrzvLcoUe cobb, r92o
Diagnosis : Stilbonematinae. Coarse cuticular annulation (up to 4 Um
in the middle of ttre body region). A non-annulated cephallc capsule is well
developed, but the lips are not separated from that capsule. Six external
labial sensilla are obvlous ; the four cephalic setae are situated trpre an-
teriorLy than the eight subcephalic setae. Arphldeal fovea very small and
slit-llke (?), at the level of the cephalic setae. Bucca1 cavlty very mi-
nute. No buccal bulb, only a round te:minaL pharyngeal bulb. Eight (or 16)
subcephalic setae are situated on the posterior part of the cephalic capsule.
Preanal stpplements may be present.
CYanophycea absent.
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IJlst of valld sPecLes :
St)lhonura uruholua cerlach, 1963
StiAbonens. btzviulLe cobb, t92o
Renar)<s : only one male fron each
The coarse cutlcular annuLatlon and the
aberrant f,or the StllbonematLdae.
Sti-Lboneng spp. occtrr Ln flne to
specles has been degcrl'tbd up to now.
dlsttnct c€Phallc capsule are qrdte
coarse snlcllttoral sedlrents.
:* ::-:: ::v-: T- 
-::: ::1- 1 I ll
DiagnogLs : Desrc&roLdea. Clltndrtcal body r conlcal tail (sometlmes
flltform) i rounded head end wlttr llps not separated fron the renaLnder of
the head reglon. Cephall,c capsule abs'ent I auphtdeal fovea spiral, Ioop-
shaped and aoryletely gurrounded by tlre flne cutlcular annulatlon. Buccal
cavler of varlable shape. Ventral gland rcstly abgent. One testis. Splcu-
les wittt well deneloped c4rltulrn and velun
Marlne.
$rq subfern{ lies :
- SplrlnlLnae Chltwood, 1936
- 
Pseu&nchlnae Gerlach & Rl€nann t t973
Subfa,ntly SplrLnllnae Chltwoodl 1935
Synonlry : see Gerlach & Rlenann (1973)
DiagnoEls : SplrlnLldae. Bucca1 cavlQr varLable but always wlth the
trlradlal pattern r one doreal and two snaller ventrosublateral teeth and/
or dentlcles present.
Tvpe senus r Splltini.a' Gier1ach, 1963
otlrer o€n€ra z Al&&ronerg' cobb, t92o# Baadulaimrtr schuurmans stekhoven, 1931
ClrtwdotuP6L5 rtrlPjev, 1918
Chtuna'tPiniw FtrtpJev, 19 18
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)nqx cova, 1891
Pugdelnwdorra schuurnans Stekhoven, 1950
Patu,LLe,Lo coLlat Boucher, t975
PetuPinin wieser & IIoPPer, t967
Pol,q$gno cobb, L92o
Pa eudometae-hrcnado na rlum, 1952
SLgnophonanena Hope a uuryhY, 1972
Remarks : tlre seven subgenera ot t"letnCl'nOnadon-A' Filtpjev, 1918 propo-
sed by Gerlach, 1951 are reestablished to the genus level ln the present re-
vision. Four of these genera are transferred to the Desrcdorlnae (i.e. lleta-
chh-onu.dorlo, Fi1tpjev, 1918, Me.taelVunadotwLdU Tinm, L95L, Me'toru|x chitwood'
1936 and NeOnqX Cobb, 1933) mainly because of the structure of the lip region
which ls clearly seParated fron the remainder of the cephalic region'
ATAIMONEMA cobb, r92o
e (and only) species z AlaLmonem mUlJ,Le'LnoJtm Cobb, 1920
Dj-agnosts : Splrlnlinae. CutLcle very faintly striated. Cephalic se-
tae at t].e leve1 of the arphideal fovea i 2x8 subcephalic setae at the pos-
terior level of the anphideal fovea. Buccal cavltlt very small wlth very
minute teeth. Pharynx with pyriform terntnal bulb. Ventral gland absent'
Conical tall. Spicules broad (about t/4 of the c.b.d. in theLr pro:dnal
part). Preanal supplements cr4)-shaped.
Remarks : Lorenzen (1981) transferred the genus MaLtnOnetm' from the
Dlplopeltlnae Fllipjev, 1918 to the Splriniinae, trecause of the slnllarity in
the cephallc structures, the pharynx, presence of one testis between t&Ai.no-
neng and Spildnia ; ttre maln difference between these two genera ls the pre-
sence of cup-shaped preanal supplements Ln Mabrcnei& whLch are absent in
SpitiwLa.
A. multLe,cne'fun is found on a sandy beach.
BRA?V LMl,lUS schuurmans stekhoven, 1931
I) e species . BrI4.dAL&Lmu,6 pdhvtlA Schuurmans Stekhoven, 1931
,Dl-agnosis : Splriniinae. Cutlcle finety strlated. External labial
sensilla setLfor:n. Cephallc setae at the anterior level of the a'q>hideal
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fovea. Eight sr:bcephalic setae are situated at the posterior or nid-level
of the anphideal fovea. Aqrhideal fovea with clrcular outline and central
spot, i.e. cryptospiral. Buccal cavity wlth proninent dorsal tooth and
smaller ventrosubl-ateral teeth. No denticles. Pharynx wlth prominent
buccal bulb and elongated (two- or tri-partite) tetminal bulb. Ventral
qland absent. Prominent preanal supplements. Conical tail.
List of valid species :
EnadqlainuA aaupplemevta (crites, 1961) t{ieser & Hopper, 1967
Bnad4LaLmtJA gQiXaei,L wieser & Hopper, 1967
BttadqLainut orul)@idod chitwood, 1.936
Erradqlainu tcotltnd,Lca warwick & Platt, t973
Btadglnimua 6elt6a ltopper, 1951
Brradqlatrwl"t Apee-totu Gerlach, t957
BmdylaLmua 6uee-Lca (A11g6n, 1929') Gerlach, 1951
Remarks r Me,taclttuwdsna (Bnadaln'inal pnewuiic4 Gerrach, 1955 is
characterized bryr the presence of a real cephalic capsule, and a 'circularl
amphideal fovea with a central spot ('crlptosplral'). The lips are clearly
separated from the remainder of the head. Therefore this species belongs to
the Desrcdorinae, but its position is rather doubtful within that subfamilY.
Bnad4l!,intuA spp. are restricted to intertidal areas where they live
in sandy sedLnents and between roots of ZOAhOIA spp. r SOi.ltpttl spp. or on
Enteranonpln.
CHRiM AJROPSIS Pilipjev, 1e18
Tvpe species z Clvutrs"dohgpay vlu'cpain (de Man, 1907) Filipjev, 1918
syn. Cfuanalotta vLvLyta4a. de Man, LgoT
Diagnosl.s : Spiriniinae. Rounded head end. Cuticle falntly strlated.
Cepha}ic setae at the anterior level of the arphideal fovea. Eight subcepha-
lic setae present at the posterior level of the amphldeal fovea. Buccal
cavity with pnontnent dorsal tooth and ventrosublateral teeth apparently
Iacking. Pharynx with buccal bulb and elongated ternl-nal bulb (which con-
sl-sts of two to four parts). Ventral gland absent. Spicules with well de-
veloped capituh:m and velun. Preanal sr4rplernents consist of one central and
two lateral cuticular plates.
Conical tail.
List of valid species :
ChtumadonopuiA elnvota (Gerlach, 1957) conb.n.
syn. Melae.lttunsdortn (MQfa.eJuana'doral elava-ta Gerlach, 1957
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Chrcmdotuptlo paoLd.tca uurphy, 1966
Chtuws"donopui.a quadnLbuLba (Gerrach, 1956) wieser & Hopper, 1'967
CtvumadpnopSi.6 vLvlpatu. (de Man, 1907) Filipjev, 1918
Remarks , CluWttgdo4gpA,L6 spp. are known fron beaches where they live
in sandlz sediments between detritus or between roots (or rhizomes) of TOAte-
ho- spp.t Wva spp., Fucu's spp. C. qundnLbulba is also abundant in sublittoral
sandy areas of the Southern Bight of the North Sea.
CHROMASPIRINA riupjev, 1918
rlpe species z ChtCImonpintna ponbLca. Filipjev, 1918
Diagnosis : Spiriniinae. Robust animals with rounded head end and
conical tail. Cutlcle faintly annulated ; arphideal fovea always surrounded
by the cuticular annulation. Cephalic setae at the level of the amphldeal
fovea. Arrphideal fovea spiral, loop-shaped wlth circular outline. Buccal
cavity obviously sclerotized with one big dorsal tooth and two smaller ven-
trosublateral teeth i a ventral field of small denticles rnay be developed.
pharynx wittr weakly devetoped, pyriform terminal bulb. No ventral 91and.
preanal supplements weakly developed. Spicules of varlable shape but with
capitulum and velurn.
List of valid species :
C|nona.tpLnina ehab4udi Boucher, 1975
Clnono'sp'iaina e)l"Lvite Gerrach, 1952
Chtuna,spin'Lna eqlindnicolU's cobb, t92o
ChtwnatpinLna dubi4 rnglis, 1968
Cl,noma4inLnn geh.LaclvL aLore, 1982
Ch,tona4inLna Lnd'Lca Gerlach, 1953
Chtatnalpitti.na ingUtl war*rick, 1970
ChlonwpinLna Luna,tic4 Gerlach, 1965
Chtaw^tpittina mddo"ga.6 caaLevai't Gerrach, 1 95 3
Chrcma4itrina rwLt'LytapiJ'Iatn Jayasree a warvick, t977
ChtwnatpLn*na poruqonLLet Luc & De conlnck 
' 
t959
Cltlwnnlpi-ttcna paJuw olt, 1'972
Cln omoapinLna pel,l'Lta Gerlach, 1 954
syn. C. hanoadne Boucher, 1975 syn.n.
Cfuanaapin'Lna pont Lc4 FillpJev, 19 18




ClVUmalpitina ,@buAta Wieser, t954 (known from 2 juveniles) .
chlanwtpi'ttina pauoLtpiza schuurnans stekhoven' 1950 (known from one
fenale).
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Remarks : Luc & De Coninck (1959) synonlrmlzeafuLbolaLmu/ Cobb, t92O
wifii Cfuannspinina Filipjev, 1918. Jensen (1978) reestablished the genus
EolbolaLmtrs because of the presence of outstretehed ovaries in BolbolaLwuu
and reflexed ovaries in Clrnomalp,ilina.
Chttmo"spLnLna, dinottpha (Hopper, 1961) , Chtuvslpinina indlerc (wieser,
1954) and ClVama.ap&Lna nahola (Gerlach, 1955) are transferred again to their
original genus z Detmodona (cr. p.2961 .
ClnotnaapinLna Longise.to,sa Jensen, 1985 is transferred to the genus BoZ-
boLaLmU because of the posterior position of the cephalic setae, on a well
developed cephalic capsule, minute buccal cavity and long somatic setae.
Chn-orna6ylLnin4 spp. occur in sandy sr.rblittoral areas in qulte high
numbers (e.g. C. pa,napontLca and C. po(l,i.ta" in ttre southern Bight of the
North Sea). In the intertidal zone, they are also abundant, especially on
To,stena spp. and, EntpJtonorLpha" spp.r but always in sandy (fine-medium sand)
sed.iments.
ON/X couu, 1891
rl e species , )nqx perl$eofuli cobb, 1891
Diagnosis : Spirinii.nae. Cuticle obviously annulated. Mouth region is
surrounded by longitudinal ('radialr in ren face view') striae. Subcephalic
setae posterior to the arnphideal fovea. External lablal sensilla setiform.
Amphideal fovea spiral, Ioop-shaped with close windings. Buccal cavlty with
spear-like dorsal tooth. No denticles. Pharynx wlth elongated terminal
bulb. Ventral gland absent. Spicules heavily sclerotl.zed wlth capitulum
and velum ; typical S-shaped, heavLly sclerotlzed preanal st4>plements. Co-
nical tail.
List of valid species :
)nqx d,LmohphuA Gerlach, 1963)nqx norafuioaun (Gerlach, 1956) comb.n.
syn. S.canoplLo tlanetw monAtto6wt (Gerlach, 1956)
Sigmoplw nn ffovlttllotwn Gerlach, 1956
0w7x ytutdeefua cobb, 1891)nqx rugottu wieser, 1959)nqx mgitto,tuLu Gerlach, 1950)nqx teptempap'i,(La.tua wieser, 1954
9egsre:-r!ss!r9!939 ,
)nqx (etwx(Ditlevsen, I92t) is considered as a doubtful species because
lt ls only known fnom one Juvenile female.
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Remarks , OnAx monAt)Lo|uJn has been described withln the genus Sigwwptw-
,LtJLema. r transfer it to the genus 0nt1x because of the presence of a big
dorsal, spear-like tooth surrounded by a stnong buccal bulb ; the species
has no denticles in the buccal cavity. Within the genus )nqx, 0. monAilLotun
is characterized by its slender spicules and an apparantly clrcular anphld.
)nqx spp. are for:nd in e:q>osed beaches and in subllttoral fine to me-
dium sandy bottorns where they can occur in relatlvely h19h numbers.
PARA0ESMOfl)RA sctruurmans stekhoven' 1950
e e species z Po,nndeamodona eepholota schuurmans stekhoven, 1950
Diagnosis : Spiriniinae. Cephalic capsule not developed. Anterior
cuticular annulations surround the posterior part of the amphideal fovea
only. Aq>hideal fovea circular with central spot (cryptospiral) ; no amphl-
deal plate developed. Non-annulated part of the head regl,on may be perfor-
ated. Buccal cavlty with one dorsal and two ventrosublateral teeth. Somatic
setae not rrery nunerous, less than one body diameter long. Cephalic setae at
the nld-level of ttre arphideal fovea. Pharyngeal bulb round to pyriform.
Spicules cephalated (? velum present) . Preanal sr-pplenents present or ab-
sent.
List of valld sPecles :
Pal.a.dumodona elnpbQlXL (Arrg6n, 1942) Gerlach, 1963
Palu.dunedona uphnt4,ta SqSttrimans stekhoven' 1950
Panadunp do nn Lnmet64 wiese r, 1'954
Po,nadumodonn puctafa Gerlach, 1963
Pana.dunpdona. aLruo64 ott, t972
Panadumo do rc upplemerftatl; rng)-is, 1968
PattadUmodonn tottztttu wleser & ltopper, L967
Remarks , P. tOneU,tp,6 WLeser & Hopper, 1967 has a weLl developed
ventral gland, a guite uniqute feature Ln the Desmodoridae.
PoAAdUnpdona spp. are found on littoral algae, around POALdOwLa-roots
and ln other sr.rblittoral coarse bottoms.
?ARALLEL?COI LAS Boucher, 1975
sjrpe (and only) species z,PahafuQlocoi,LdA doILdUL Boucher, .1975.
Diagnosis : Spiriniinae. Cutlcle obvlously but flnely strtat'ed. The
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four cephaU-c setae and four sr.rbcephallc setae are situated at the anterlor
Ievel of tfre aq>htdeal fovea. other subcephallc setae (2x8) at the posterlor
level of the aruphid. Buccal cavlty oirlindrlcal wlth one dorsal toottt in lts
posterlor part. Fharlmx muscular with no real ternLnal butb (only a small
swelling). Ventral gland absent. spicules regularly curved with proxlmal
part enlarged (capltulum is not closed). Preanal sr4lplerents absent' Conl-
cal tail.
Remarks : ttre aberrant position of the four cephallc setae wltl't four
subcephalic setae at ttre anterlor border of the aq>hldeal' fovea ls a charac-
ter which generally occurs ln the Stllbonenatidae, but lt ls rather rare in
the splrlnllnae. The buccal cavitlr has sore sinllarltes wittt ttre buccal ca-
vity of |UrtAdOttelt4 n.sp. 1 (p.g89). However, becausie tlre 1Lps are not se-
parated from the remainder of the head region, PilUII2IOCO'UAA Ls cLasslfied
within ttre SPirinilnae.
P. doIL{uL was descrLbed fron subLittoral flne sand.
PERSPIRIA Wleser & HopPer, 1967 n.rank'
r\'e specles , Petupiai.a.ttni4tionudara (Tim, L962) co^6.n.
syn.- S1nUl,Lna st 
'i.a-LLcalldota rim, 1962
Dl-agnosls : spLrinlinae. cutLcle wittr fal'nt strLatl'ons, whlch sur-
round u.1g anEhideal forrca partly. cephallc setae at the lever of tbe amph-
deaL fovea. Aq>htdeal fovea wLth cLrcular outltne but wlttr spiral origin
obvlous. Buccal cavity very small (wtttr three ntnute teettr?) ' Pharynx wlth
prominent round to Pylifo:m termLnal bulb. ventral gland present or absent'
Spicules slender wtt[ well-developed capltuh:n (+ veltu) ' Ftllfolm talI
which ls prontnently strlated. PreanaL sr4rplerents present (pore-llke or
tubtfotm) or lacklng.
LLst of valld sPect-es :
Pzup&ia. dLa4e.Ilata vitielro, r97t
Pelup,&La hMilto' vlleser & Hopper, t967
PetupLnia attdat'Lcrudota (Tinm, 1962) comb'n'
=i. Spit;nin atnLat'Lendofa' Tirm, 1952Petup.t-nia n.sp. I
?etupilria n.sp. 2
Remark : the two new specles lact< tbe ventral gland'
spp. are forrl'rd tn llttoral and sublLttoral sandy sedLments.Petup,itLa
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P)LVSIGMA cobb, t92o
e species z Pctlq,sigrn unldonnte cobb, t92o
Dlagnosis : Spiriniinae. Cuticle obviously striated ; aq>hids partly
surrounded by ttre annulation. Cephalic setae at the anterior border of the
amFhid. Aq>hideal fovea with clrcular outline but spiral origin obvious.
Buccal cavlty cyathlform with three minute teeth (one bigger dorsal and two
smaller ventroslrblateral). Pharynx with weakly developed pyriform bu1b.
Ventral gland present or absent. One (or two) rows of ventral (or subventral)
preanal supplerents Ln the males. Conical tail.
List of valid specJ-es :
Polqaigtm (ueun Gertach, tgSG
Poltpigna uidonne cobb, t92o
Remark : the presence of two subventral rows (?) of preanal supple-
nents in P. unL(onne Cobb, 1920 is a ver? aberrant feature in the Desmodoroi-
dea.
Polt4igtm spp. are found ln sr:blittoral stlty sands.
PSEU?0METACHR?IIANRA rim, tes2
$rpe species z Paeudometaehnonadona Longi.LaLna $"nuurmans Stekhoven,
1950) Timm, L952
syn . Mutachn-o rwdo rta Lo ng,i.Laira s chuurmans s tekhoven, 1 950
Diagnosis : Spiriniinae. Cuticle very faintly striated (or unstria-
ted?). Cephalic setae at the anterlor border of the aryhtdeal fovea. Am-
phideal fovea very snall, spiral and loop-shaped. Buccal cavity with paral-
le1 walls i one larger dorsal and a smaller ventrosublateral, tooth. Pharynx
only sllghtJ-y enlarged posteriorly. Ventral gland present ; epidermal glands
also 'lery nulnrous and obvious. Small preanal supplelrents present. Conical
tail.
Llst of valid species :
Pteudometachtunadona Long.i.LaLn4 (Schuurnans Stekhoven, 1950) Tirun, 1952
?aeudomelae-IAonadona papi,Ut-ta (schuumans Stekhoven, 1950) Ttun, 1,952
Remarks : t}re posltion of the genus P,seudonetaclVumadott-a. ln the Sptrl-
niinae is qulte problematlc because of the presence of a separated tabial
region (?). rn the Prin Network (r'ig.4l1 , Pteud.omettcfu@ftwdola is nost
closely related to Poltlllgr@ but it ls far apart form the other Splrinlinae.
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But, the descriptions of the two species of the genus by Schuurmans Stekho-
ven (1950 ) are not \rery good and the tlpe materlal is no longer available.
Therefore r decide to classi ty Paeudometgchluttsdona. tn 1ts original sulcfani-
ly tiII more information on this genus is available.
?leudonetaclllLomadolta spp. are found ln sublittoral silty bottoms.
SIGMOPHORANEI,IA ttope & Murphy, 1972
Synonyrql : see Gerlach & Riemann (1973)
Tlpe species , SlgnnphotLavlema ,1u6ry (cobb, 1933) Hope & Murphy, t972
syn. S.cgmopltona u6tm cobb, 1933
Diagnosis :Spiriniinae. Rounded head end ; cuticle continuous to mouth
opening. Buccal cavlty with big, curved dorsal tootlt, two ventrosublateral
teeth and denticles. Cephalic setae anterior to the amFhid. Subcephallc
setae present at the posterior border of the arnphideat fovea. Arnphideal fo-
vea spiral , loop-shaped. Pharynx with pyrlform terrul-nal bulb. Ventral gland
absent. epical sigrnoid preanal supplements in the rnles. Long' slender
spicules (exception : S, btAvi'SpLeUlO-fun) i no real capitulun and velum
present. Conical to qllindro-conical tail.
List of valid species :
SLgmoplwnonena. btevi,syticulo,tun (rnglis, 1963) Ilope & Murphy, 1972
Sigmophonanenn lLtoftnlc (schulz, 1938) Hope & Muryhy, L972
Signophonanens tuL$uil (cobb, 1933) Hope a Muryhy' L972
Remark : S. lovlAt|l!{uJn (Gerlach, 1956) is transferred to the
genus )nqx.
sigwaphonaneffL spp. occur on sandlz beaches as weII as on muddy sand,
sublittoral areas.
SPIRINIA Gerlach, !963
rS e species z SpLh'LwLa yta;ta,s46qry (Bastian, 1865) Gerlach, 1963
syn. Spinn. purtaiii6?lc4 Bastian, 1865
Diagnosis : Spirlnl-inae. Cuticle with faint and fine annulations.
Somatic setae arranged in eight longltudinal rows. Anphj-deal fovea sur-
rounded by cuticular annulation. Cephallc setae at the level of the arphid
(anterior, mid- or posterlor level). Arphideal fovea with circular outline,
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but spir.al and loop-shaped origln obvious. Buccal cavLty very small and
narrow with a small dorsal tooth. Pharynx wittr short, round terninal bulb.
Ventral gland absent. Nurerous epidermal gland cells. Spicules wittt proni-
nent capJ-tulum and velum. No preanal supplerents. Conical tail.
Epizoic Suctorla often Present.
IJist of valid species :
SpinLwLa genLaclvL (tuc a De ConLnck, 1959) Gerlach, 1963
SpLniwLa gna,Lge,uL olur, 1977
Spitdnia Laevioide's Gerrach, 1963
SpinLnia Lacvi.t (eastian, 1865) Gerlach, 1963
Spildnin" pata*tt(eha- (Bastian, 1865) Gerlach 
' 
1963
Spinbta tabul-Lcoln (ritipiev, 1918) cerlach, 1.963
SpLnLwLa tehne*deni (villot, 1875) Gerlach, 1963
SpinLwLa AeptenbLLonalis (cobb, 1898) Gerrach, 1963
SpinLnia 6Lmi&A (cobb, 1898) Gerlach, 1953
SpinLruLa tpnwLcaudn (a1196n, 1959) Gerlach, 1963
lgsgfgg-:$gl5glgge z SpinLnia guntt'Lo'ts' (altsen, $29) is onry known
from two juveniLes and therefore not welr defined (the position of the
rcircular' aq>hld ls also not characteristic fox SpinLvia).
Remark z Sp&iwi-a. spp. may be very abundant (> 30* of a conmunity) in
littoral muddy to coarse sand-s and in sr:blittoral sandy, to muddy sandy areas
(cf. Southern Bight of the North Sea).
Sr-rbfarnlly Pseudonchinae Gerlach & Riemann, t'973
rvpe (and only) genus z Paeudonchu.6 cobb, l92O
Diagnosis : Spirinlldae. Bucca1 cavity bilaterally synmetrical i
rrcuth opening dorso-ventral. The buccal cavlty consists of two Parts : a
prostoma provided with odontia and a metastoma i ventrosr:blateral teeth are
present at tJle junction of both parts. Subcephalic setae (8) at the ante-
rior level of the a4lhideal fovea. Ventral gland absent. Preanal supple-
ments, when present, are sLtuated in a ventral ala.
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PSEI/O}NCHIA cobb, r92o
Synonymy : see Gerlach &'Riemann (1973).
Tl e species z Pteudonchua ,totJJndieephnlu cobb, l92o
Diagnosis : see Subfamtly diagnosis-
List of vaLid specles :
Paeudoncl'tu decempapi-Ilafuil ward, L974
Pteudoneluu decowLnch'L !{amick , 1969
PtetdonchuA donoL Artg€n, 1948
?leudoneJuJa ge,Lhch,t warwick, 1.969
Paeu.donchus jeuewL Murphy, 1964
Paeudoncltu boauig.,r, Murphy, !964
Pteudoncluu Longu; Arlg6n, t949
Ptetdonclut twa.thmbn'tenAi.6 wamick, t969
Pteu.d,onclura notlvegicul atlg6n, 1933
Pteudpncfuu paehyte,to6ult Blone, t982
Ptetdonclttu twtundicepfuhu cobb, L92o
Pteu.donchut tryrnefirutcu,6 De coninck, t942
Remarks z Pteudoneltul ts the only genus of the Pseudonchinae. Tr*o sPe-
cles of ttre genus z P, nofi,thunbutensia'and P. dqwno,tnLcuA, have very small
amphideal fovea's ln which the spiral origin ls often not obvious at all.
GerLach & Rlemann (1973) drew attention to the close relatlonship
between Paeudoncluu ana Aelnthoptnngngolde6 chltr,rood, 1936 and transferred
therefore Pteu.doncltuA from the Chonlolaimidae (cf. De Conlnck, 1965) to a
new subfa.nily wittrtn the Desmodoridae : Pseudonchlnae.
Pteudoncltra6 spp. are nostly restricted to the lntertidal region where
they occur in sandy sediments or between the rcots og TOttelA spp. and rhi-
zomes of lla.ehrneASLiA pbideln. Few specl-es Q) occur ln ttre subLittoral fine
to coarse sand bottons (e.9. P. decerrpap'illllttS in its tlpe locallty, Liver-
pool Bay, Ward, 19?4) and in the Southern Btght of the North Sea.
Fan{ ly DESMODORIDAE FilipJev, 1'922
Diagnosis : Desmodoroidea. Body short or 1on9, wLtlr rounded to straight
head end and conical taiL. Very coarse cuticular annulatLon I the inter-
annular parts are much pronounced so that trro succeedl.ng annules are highly
rrovable to one another. In extreme sLtuations exist overlappings of two
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succeeding annules. Cephalic capsule present or absent. Llps always clearly
separated from the remainder of the cephalic region. Cephalic setae at the
anterior level of the aq>hideal fovea (exception : Bolboneng). Buccal ca-
vity of variable size, rnstly with prominent teeth. Pharyngeal terminal
bulb mostly round to pyriform with weakly sclerotized lumen (exception z 7a-
Lonenn, Acanthophanunx and Aeanthophaqngoidu have an elongated bulb wlth
heavily sclerotized lurnen). Ventral gland absent. one testis. Spicules





Subfamlly Desmodorl-nae Fllipjev, 1922
Synonymy : see Gerlach & Rlemann (1973).
Diagnosls : Desmodorldae. Cllindrlcal body. Somatlc setae not modi-
fled.
Type genus r DUttPdol14 de Man, 1889




EclvLnodolmodond. Blome , t982
Me-tdelnlunado nn t tttp1 ev, 19 18
Metachtann"do tuidu Tlmm, 196 1




Paeulo dumo do no. Boucher, 1975
Stqgodeana dot& store, 1982
Xeno duno do ta wLeset, 195 1
Zalonens. cobb, t92o
Remarks : the seven subgenera ot OelnodottL as deflned by Gerlach
(1963) are reestabllshed to the genus level Ln the present study. From the
synaponorphic scheme (F19. 44 i p.267) lt ls obvLous tnat Bo{bonengt PAeudo-
chtomadona, 0elnodotra, 0exrcdortella, Cnoconerm, \ahonetm. ana XenodeAnodnht
are clearly d.istinguished from one another. Therefore I consider these taxa
to be vaLid at the generlc level.
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Four genera of the forrner rsplrinllnaer are transferred to the Desmo-
dorinae , i.e. lleJtnqx, tle.tachturrs.dona", Meto.c.htsrsdiloLdu ana Neow|x.
ACANTH}PHARyNG0IDES chitwood, Le36
rl e species z Acanthophau1ngoldU A&elutttt Chltwood, 1935
Dia-gnosLs : Desmodorinae. CephalJ-c capsule weII developed, consists
of several cuticular scaLes ; the splral, Ioop-shaped aryrhideal fovea is
sltuated on one of tlpse scales. Four cephalic setae at anterlor level of
the amphtdeal fovea. SubcephalLc setae rnlght be present at the level of the
anphideal fovea. Pharyngeal lunen very strongly sclerotized, crylindrical
but enlarged progressively at Lts end. Buccal cavlty strongly sclerotlzed
with prominent dorsal tooth and two ventrosublateral teeth. Ventral waII
of stoma double at lts base. Cutlcular annulation not very coarse. Preanal
supplements present. Spicules short and cephalated. ConLcal talL in 66,
nore tapering ln 99 ; tait tip well sclerotlzed.
List of valid species :
AcotttlwpltarqngoLdu btden tailu ilensen, 1 985
Acanfhophut4nloldu clui'ttto o di wleser, 1 954
Acotttlwphon1ngoLdu dupLex.Gerlach, 1953
AcanthophongngoidQA quinttA R:femann & schrage, t977
AetnttapltanungoLdu t eletutttt chltwood, 1936
AennthoplunAngoidu tttfi lleniua l{Leser, 1954
Remarks , AennihophangngoLdpl qu*vtfua is characterized bryr a corylex
buccal cavity ; i.e. the ventral wall of the stona ls conplex (double?) at
its base and apart from the blg dorsal tooth, there are elght promlnent
ventral teeth.
Rlenann & Schrage (tg77) mentioned ttre relatLonshlp ot Ac4;rl.tlvpho,nt|n-
gOLdU with species of the Sptri.nl-lnae (because of the fine cutlcular annu-
Iatlon) and f,rom the Pseudonchlnae (because of the coryIex buccal cavlty as
in the case of A. quiyttutl. This relatlonshLp ls lg! qulte clear in the
Prim Network, ln the lrlagner Network nor Ln ttre phylogenetic schene.
Acanlhophn4ngoldU spp. are found on littoral algae, sr:blittoral soft
and coarse bottoms arrd l-n deep sea samples (Riemann & Schrage, 1.9771 .
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ACANTH?PHARYNX Marl.on, 1870
Synonymy : see Gerlach & Rlemann (1973).
Tlpe species , Aunthophntcqnx 0,66iniA Marion, 1870
Diagnosis : Desrpdorinae. Cephalic capsule well developed, consists
of one broad cuticular annule which contains the cephalic and subcephallc
setae and the aqrhideal fovea. Amphideal fovea spiral, loop-shaped. Six-
teen to 32 (eightfold.s) subcephalic setae are present at the sane level with
the four cephalic setae (anteriorly fron the amphid). Buccal cavity heavily
sclerotized wLth one big dorsal tooth and one row of ventral denticles which
may be small or very prom:lnent. Pharyngeal butb elongated with strongly
sclerotized lumen. Culicular annulation prominent but annules not very
large. Spicules with well developed, round capitulun. Preanal supplenents
might be present. Conical, blunt tail (most pronounced in the males) with
ventrally a knick at the level of the beginning of the non-annulated tail
tip.
List of valid sPecies :
Aeantlnoptwnlnx a66itvL,s Marion, 1870
Aenrutho ythanAnx dentiu'Lato' wiese r, 195 4
Aeantlnophatulnx diutecltaL pecraemer & coomans, 1978
AelrfthophalLAnx lapowLca steiner & HoepPll , 1926
Aen*hopttatqnx ftiev6 (nberttr, 1863) MarLon, 1870
Aeanthopltahunx mielnmphil Schuurmans Stekhoven, t942
Aelnthophnttunx nude (cobb, L920) cerlach, 1963
Aeantttoptnn4nx p e,Lalura-ta Marion, t87 o
Acanthop|tau/nx nigidn schuurmans stekhoven, 1950
Aennthoplto,/u/nx 6etoti-68llr4 schuurmans stekhoven, 1943
Acanthophiltqnx Simi.UA (ar1g6n, t932') Gerlach, t963
Acantlwphaulnx n. sp. 1
Remarks , Aenn'thopltatrynx is mainly characterized by the elongated Pha-
level of the cePhalicryngeal bulb and the numerous subcephalic setae at the
setae ln the adults.
Juveniles or, AelntJrcplunqnx (cf . Juv t of Acarutlwphnnqnx n.sp. 1) do
not have subcephalic setae on their cephalic capsule'
The nunber of cephallc setae in the adults differs lntraspecifically ;
it is not very easy to determine in lateral vlew the exact nurnber of anterior
setae. Most descriptions mention therefore raboutr a nunber, but I think
that the sgbcephalic setae are present ln eightfolds (this is confirmed ln
the 'en face' view of A. iaytowLcu and Acl'ntlwphatgnx n.sP- 1).
Aoantlnopha)ulnx a66iyr,iA, A. denLLetilntLLy, A. lapowLcu, A. mleatu, A.
tvLgLdn ana AeWttJtopho,ruTnx n.sp. t have 2x8 subcephallc setae anteriorly fron
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rhe amphia ; A. di"tteehe,t, A. nLelwrphi.t, A. pelnruofa and A. rutdahave 3xB
sr.rbcephalic setae anterlorly from the arrrl'htd and A' aeloai'athil4 has 5x8 sub-
cephallc setae at that level
Because of incorylete descriptlons (not rentioning the seta-arrange-
ment on the cephallc capsule of the described specimens whlch are Ln follow-
ing cases females and Juventles), I conslder foLlowlng specles as species
inquirendae :
Acat*l'wphanynx bhichucepltttn. (Au-g6n, 19471 Gerrach, 1963
Aca.nthoplnnwx ner@ttonseha (Steiner,l92 1) schuurmans stekhoven, 1943
Acanthophangnx 6lmi,I'ia (ALrg€n, t932) Gerrach, 1963
Specles of ttre genus AeantlnplUltgnx occur exclusively in vrarmer seas
(Mediterranean, Gulf of Panana, Ilawaii' Chtll , ilapan' Red Sea, Falkland Is-
lands, Indla, Carnpbell Islands, Maledlve IsLands) and always ln very coarse
sand (e.g. Anptwoxui sand), coral banks or Ln between littoral algae.
BOIB0NE,I{A cobb, L92o
e spectes z Bolbonema bnevLcolle cova, tg2o
DLagnosis : Desrcdorinae. Cephalic capsule well developed, c€nslsts
of two parts. TatI not differentiated in the males. Sonatlc setae have
about the lengttr of tfie corresponding body dLareter (or are longer) . Cepha-
Ilc setae at the posterior part of the cephalic capsule, at the posterior
level of the aqrhldeal fovea. Aq>htdeal fovea splral, loop-shaped. Buccal
tooth (teeth) very small, ln a \tery nLnute buccal cavLty. Round-pyrifotm
pharyngeal bulb. Preanal supplenents lacking.
LLst of valid sPecles :
Bolbonerw bnevieplLe cobb, t92o
Bolbonetm. Inngi'teto64 (ilensenr 1985) cornb'n'
syn. Chlwnuapi.ttina Long,t'aetnta Jensen, 1985
Bolbonetn n.sp. t'
Remarks z Bolbonetila Cobb, 1920 first estabLished as genus, has been
reduced to sgbgenus of gUttpdona de Man, 1889 by GerLach ( 1963) . However,
fuLbOnenA has a lot of dlstlnctly prlnttive characters (see dJ-agnosls) which
Justify the generLc status of thLs ta:(on.
up t-o now, onLy t$ro female specimens of the tlpe specl-es have been
described, L.e. B. bneVLCOIke described first fnon.Tamaica (1 I by Cobb,
1920) and redlscovered by GerJ-ach (1963) (1 I fron subllttoral fine sand in
the Maledlve Islands).
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Eolboneng Longi,teto64 is known from one male and three juveniles (,Jen-
sen, 1985). This species is characterized by prominent pre- and postanal
supplements in the male.
OnIy two males were found fnom Bolbonetna n.sp. 1. The prlnitive posi-
tlon of ttre cephalic setae at the posterior level of the amphideal fovea (at
the posterlor border of the cephallc capsule), the very minute buccal cavity
and teet5, and ttre long somatj-c setae are the rnost irportant characters whlch
justify the position of these males withln the genus-
Bolbonema spp. are forrnd in sublLttoral flne to rnedium sand.
CR0C0NEMA cobb, t92o
Synonymy : see Gerlach & Rlemann (1973).
TIG>e specLes z Cn-ounema oLnctun cobb, t92O
Dlagnosls : Desmodorlnae. Somatl-c setae short, spine-Ilke, very nume-
rous and arranged ln elght longitudinal rows. Cephalic capsule consists of
one high annule. The amphldeal fovea is spiral, loop-shaped with a diameter
ttrat is always smaller than t/2 of the width of the cephalic capsule; it is
always located at the anterlor border of the cephalic capsule. The four
cephalic and eight subcephalic setae are sltuated at the anterior border of
the amphlds ; also nrunrous subcephallc setae on the remainder of the cepha-
lic capsule. Buccal cavity wLth one large dorsal tooth and one or two smaller
ventrosublateral teeth ; a ring of denticles may also be present. Pyrifotm
pharyngeal bulb ; preanal rrcdlfications present (cuttcular rcdlfications
and,/or paplllae). Tal1 tip perforated. Spicules short and cephalated ; guber-
naculum with dorso-caudally orlentated lateral pieces.
LLst of valid sPecles :
Uuunema bouelpni ott, 1976
Ctoepnema ocnelg, cobb, I92o
Ctoconewa. Longileta schuurnans stekhoven, 1950
Ctaognum ngmni,LLd.td steiner & Hoeppli , t926
Ctuegnema tmll otvL rnglis, 1968
Ctuconeng, ned,uteu&vre4 wieser, t954
Ctuconana ovlgerrn orut, 1976
Ctuelnema 6pha2rlLu. (Kreis, 1928) Luc & De Coninck, 1959
Ctounema AtoteruL A11g6n, 1928
Cnoegnens ton4uenA (Gerlach, 1963) Gerlach, 1954
Foltowing species are consldered as species inguirendae because of
incomplete descriptions (e.g. only Juveniles) :
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Cno esnens dnu&iat'Lun Arrg€n, 1951
Cttoennens par-oJl,otutld*U.pLtatn (allgdn, 1959) Gerlach, 1963
Cnoepnens taflud,LupLtd'ta (ltl.g6n, 1959) Gerlach, 1953
Remarks z Ctuconerila cobb, 1920 ftrst established as a genus' has been
reduceti to a subgenus of Oelmodona de Man, 1889 by Gerlach (1963). The ar-
rangement of the subcephall-c setae and the plesence of a ring with denticles
in the buccal cavity are characters whlch are certainly valid at the generj-c
Ievel.
Trro species of this genus, C. nwtnillata and C. ovLgQjtg' show interestlng
features in ttre fenale reproductlve system.
rn C. mwni,Llata, fertilized fenales appear always to be marked with a
copulatory ring. It consists of a brownisch substance deposited just in
front of the vulva. Presumably lt is secreted by a gland connected with the
mam4ilate organ in front of the anus of the male, and is a neans of tight-
ening the male end of the female during copulation (Steiner a Uoeppli ' t926i
cf . aLso 0e.6nodotef,]s' Sohu'L?U.
In C. ovlgenh, t}re females carry ttreir eggs in a rnow on the lateral
sides of their bdy, posteriorly fron the pharyngeal end (Ott, L9761 .
Brood protection in a sense that eggs are carried by the female after
they have left ttre reproductive systen has been reported in menbers of the
Desmoscolecoidea. Three species are known to carry attached eggs witJ1 devel-
oping enbryos (see Tinn, t97O and Decraener, 1979) . Tl'to e99s are described
Ln Th,Letna LntUnedi4 steiner , Lgt6 and always one egg in Oelnoacolex Loavi-t
Kreis , lgZG. Decraeper ( IgTg) observed in severaL female specimens of Ttt*-
cona ab,Ldata LLro"ttdLemi,a one to five eggs attached to ttre body nainly si-
tuated on the tail region.
?ESMO?ORA de Man, 1889
Synonlmy : see Gerlach & Riemann (1973).
e speeies : $Unodotu" covnwy$ (Bgtschli, t874) de Man, 1889
syn. Spi.l,Lphena connturd.l gutschli, 1974
Diagnosis : Desmodorinae. Cephalic capsule (rarely perforated) con-
sists of one high annule which contains the four cephalic setae on its an-
terior part and ttre aq>hideal fovea more posteriorly. A smaller anterior
annule is sometimes developed. Aqrhideal fovea spiral, loop-shaped. StJb-
cephalic setae mostly present on the posterior part of the cephalic capsule'
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Buccal cavity wlth one large dorsal tooth and two (rarely one) smaller ven-
trosublateral teeth. Pyrlform pharyngeal bulb. SmalL pore-like preanal
supplerents. Spicules regularly curved, and cephalated ; velum present
(although not very distinct). TaiI tlp not perforated ; tail much attenua-
ted, sometimes with filiform Posterior part'
List of valid sPecies :
0uwadotro. bnaehqphnttgnx Allgdn , t947
Oernodons" ed-L(onnic4 Alrgen, 1947
0elrrcdona &trybz.Lti Al1s6n, 1932
ouwwdonn elwruJtuU (Butschli , L874) de Man, 1889
0etnpdots" egrvLca Vitierlo, L97t
OUmodona coniaetn Schuurmans stekhoven, 1950
Oatmodpnn decowLnclvL rngrls, 1958
Oumodonn d,uronPha Hopper, 1'96t
Detmo dono" genLaclvL vltiello, t97 |
0umodona' Lndlexa wleser, 1954
Deanpdon-a. nd'6bl0, warvrick , t973
Dumodana nlucoclaela atlgen, 1929
0etmadona, wiJuJta !{ieser, 1954
Dumodona nanL uu4thy, 1965
Duvsdona pi.Loaa Ditlevsen, 1926
Ounpdsna Pontica Firipjev, 1922
0unw do tta poaaidovvL steiner, t9 tG
0uwwdonn zabo,sa Gerrach, 1956
0umodona ,setldeyaia de Man, 1889
Dunpdorrn SeptentJvLonoLi's Krels , 1963
OurPdona n.sp. t
Remarks , OUnwdoh.o, is charactertzed by a lot of primitive characters
and up to now, no real synapomorphy for the genus is found. The generic
characters are not unigue, alttrough the cornlcination of most of the charac-
ters lsr e.9. position of anterior sensilla, Iength of cephalic capsule,
cephalated spicules (with indlstinct veh:rn) and attenuated tail. However,
the position of sone species, sttll considered under the genus DUSmOdOn'a *
rather doubtful.
\Unodona coy,cca is characterized by a round pharyngeal bulb and the
corplete lacl< of sgbcephalic setae on the caphlic capsule' This species is
probably related to the genus EOLbOnWrn and its position can be regarded as
incertae sedis.
OUmadona in(Lerc Wieser, 1.954, DUmodona dhrcnptw HoPper, 1961 and
DUmodona no"(nla Gerlach, 1956 were transferred to the genus CtVonwap'Udna
by Gerlach (1963), but I agree with the original status of the this species
as reinstated by $lieser & Hopper (L967) mainly because of ttre well developed
cephallc caPsule.
Following specles are badty descrlbed or as such very hard to recognlze















poLqclwe,ta ALtg6n , 1929
tenwLesda Arrg6n, L932
tentnduto-ta Kreis , L963
DUwdona. spp. are found in llttoral areas and Ln sublittoral areas
which consist of fine to coarse sand bottoms. Ttrey are abundant betvleen algae
(e.g. Entetwmotrpl,n ,pp. , Clndoplnon4 spp;).
0ESM)D?RELLA couu, 1e33
T\rpe specig; t 0etrpdotell'd ceplo,Itta cobb, 1933
Diagnosis : Desrpdorinae. CephalJ.c capsule consists of one, very
broad annule ; perforations mostly present. Cephalic setae at the anterior
border of the cephalic capsule ; arrtrlhideal fovea spiral , foop-shaped ; sexual
dimorphism may be present. Sr:bcephall-c setae (when present) not anterl-or to
tle aqrhldeal fovea. Iongitudinal ornanentation of the cuticle Present t
fine, spine-like setae, or fine thair-Llket structures .are arranged ln longi-
tudinal ro!{s over the whole bodV ; nostly each annule with such a cutlcular
protrusion ; the rhair-Iiker structures may be transformed ln V-ltke narkings
in some species. Buccal cavity cup-shaped wtttr one larger dorsal and two
ventrosublateral teeth. Splcules with paraltel shafts, elongated, not cepha-
lated and lacking ve1um. Preanal sr4>plements present as cuticular rpdlflca-
tions or small pores.
List of valid sPecles :
0uftwdsne,Ug ab4ttohplt (AL1gEn, 1929)
Dunedonella cephqfu.ta cobb, 1933
syn. OeAno doaplla tetui.tpLctil.um xLLgen, $28
0Umodonp,Ila elr.;d.dlQAae (rnglts, 1953) conb.n.
syn. Oourcdots culdlbQt tngLLs, 1963
Dumodane,tln utwi'tpleuZun (Jensen, 1985) comb.n.
syn. OeAmod.oh-a" (0unadonal culvLtplculun Jensen, 1985
Oumodotw,Ltd" iiJ)upLailufi (rorenzen, 1'9761 c-onb.n.
syn. 0e.trwlotta' l0unodonnl (i'l),tpictt'Lun r.orenzen' t976
Duvsdotte].1n" hiJtAtJ-ta (chitwood' 1935) conb.n.
syn. geAtodona l0unodonal hfuuurta chitwood, 1936
0umodonella papilAottora (Murphv, t962, comb.n.
syn. Ounadona l0unadorcl poqi]LoAtotto' Murphy , t962
$urcdotu,(Io' smgtJ;tnea (southern, 1914) somlc.n.
syn. 0eAmodorrn l0unadotul smgJiJlea souttternr 1'914
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Dunodone,LLa tclu,LzL (Gerlach, 1950) comb.n.
syn. De.tnofum (OUnodonal tchu,Lzi Gertach, 1950
Oelnpdonz%a tLnuta (Lorenzen, 1976 a) c.cmb.n.
syn. Oetmodona l0umodonal airun-tg. Lorenzen, Lg76
0etmodone.Ug. wiuWL (Gertach, 1963) comb.n.
syn. Oearrcdonn (Dumodonal wLeawL
Ounpdonella. n.sp. 1
Remarks : most species ot 0eAmodone,L.La are characterized by longitudi-
nal cuticular ornarentation which is formed by cuticular structures present
on each annule i in 0. cuddlesae and in D. wiuwL however, not every ring
is provided with a spine. Thls is considered as the primltive feature ; both
species have also the shortest (but very thin) spicules.
The length of the spicules varies between one and about 10-12 times
the anal body diameter (in D. {i,l,ilpLu,Lan and 0. airunta).
In both speclesr the spicules resemble a fine, flexible 'needle-like'
structure whlch can be typically curved (cf. 0. AinuntA.
The anphideal fovea is very large and elongated but unispiral in the
males of 0, udd'Luae and D. sclnu,L?,L. rn most other species, the fovea is
not elongated but can be muttispirar (cf . D, tirualn., 0. eephnLa.ta, 0. abqt-
6orLun, O. etnvi'syticu,Lum) .
The perforation on the head capsule can extend to the cervical cuticu-
Iar annules (e.g. D. alnuntal.
0unpdorr'a. l0unodone-Ils.l cephala.ta (cobb, 1933) has been rejected as a
secondary homonym ot 0elmodonn lPdeudpehnomadonal czpha.Lata (cobb, rg2o) .
But, the subgenera of 0Umod.ona are reestabl-lshed as genus ln this work and
therefore the original name ot 0unpdonella cepltala.ta cobb, 1933 is evenso
reestablished.
OUmod,one.tl4 spp. occur on medium to coarse sand beaches and in sr:b-
llttoral sandy areas where ttreir abundance is htgh (e.g. O. Aclu,Lzi
and 0. cephilatt. in ttre Southern Bight of the North Sea) .
ECHINOTESI'I2ZJRA Blome, tss2
D e specles z Eo-ltLnoduftadorLaax,i Blome, Lgg2
DLagnosis : Desmodorl-nae. No cephalic capsule. Aryhideal fovea cl-r-
cular with central spot (cryptospiral). Somatic setae long and spine-like.
Coarse annulatlons surround arnphid corpletely. trto aq>hideal plate. Cepha-
Iic setae sltuated outside the annulation. Buccal cavity cr4>-shaped wlth
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one dorsal and tlvo ventrosublateral teeth.
anal supplerrents pore-like, situated ln a
Spicules cephalated.
List of val-id species :
Eclq,Lnode'lmo doho. arc& Brome, t982
E ch,Lno dumo do h!. tpinu,Lo,sa (wiese r;
Pyriforrn pharyngeal bulb. Pre-
nedLo-ventral cutlcular velum.
1959) Blome, 7982
Remark z EchvLnodeAwwdoru" spp. are known from sandlz beaches.
METACHROMA00M rrupjev, 1e18
e species z MetaeJ4Jumadora ma.c.tuutlls, Firipjev, 1918
Diagnosis : Desmodorinae. No cepha!-lc capsule. Cutlcle flnely
striated ; Iongitudlnal striations around the anphldeal fovea. Cephalic
setae at the anterior border of ttre atryhideal fovea. Eight short subcepha-
lic setae at the posterior border of ttre anphid. Aryhtdeal fovea spiral'
loop-shaped on a cuticular plate. Buccal cavity heavily sclerotized with
well devetoped dorsal tooth and (very snall) ventrosublateral teeth. Pha-
rynx with elongated pharyngeal bulb and well sclerotized lumen. Spicules
with capituh:m and velum. Pre- and postanal supplements prominent (preanal
supplements situated in a ventral veh.rn). Ventral gland mostly absent.
List of valld species :
Metaclttanadona ch.a.vtdluLL (chitwood, 1951) Tfum, 1961
Me,taelu.owdo na u1t totaOts.e Fi lipJev, 19 18
lletachnons"dona i-toi Kito, 1978
Metachtwma.do,u. wsuLo trte)t FillpJev, 19 1I
lletachtumodota Lefirt-U GerLach, t"963
Metachnorndo,to. tpLhnLU Gerrach, 1955
Remarks : a ventral gland is only mentioned in the tlpe species of
M; mau&trtUa ; it ls a small gland on the beginning of the intestine and
the pore is situated at the level of ttre nerve ring. MetaclUamad.oh.a, &ava'
,tc cerlach, Lg57 Is transferred to the genus Cfuuwdotwpli't (see p.282) .
Metao-htung,donn spp. are found in littoral as well as subllttoral
coarse sand bottoms (mangfove, lagoons, ato1ls, oyster banks, ....).
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t',lET ACHR?I,IAf/0R?I0ES rimm, 1 96 1
rYpe specles z lletaclvwtsdotuidu vtil.gonb Tim, 1961
Diagnosis : Desmodorinae. Cuticle obvlously annuJ.ated. The annula-
tions surround the aq>htdeal fovea. Lateral alae present. Cephallc setae
at the anterior border of the amphideal fovea. Buccal cavity heavily scle-
rotlzed wlth prominent dorsal tooth and smaller ventrosr:blateral teeth. Am-
phldeal fovea splral and loop-shaped r very large in the males. Pharyngeal
bulb elongated (about L/3 of the pharyngeal length) and with a strongly scle-
rotized lumen. Ventral gland present or absent. Splcules with capitulum
and velum. Prominent pre- and postanaL supplements ; preanal supplernnts
situated ln a ventral velum.
List of valid species :
Metaclntons.dotwLdu cowplexa. Tlmm, 1961
Metg,chtunsdotaLdu ptil,vina'ta lrtieser & Hopper, t967
Metachnona"donoidu twwtaL Gerlach, 195 I
Metachturcdotaidu vulganis Timrn, l96t
Remark : a ventral gland Is only present in rl,l. vtil.gadl.
spp. are found in nuddy sublittoral bottoms and alsotleJachtarndpnoLdu
sandy beaches.
!fiETAOESM?00M sctruur:rnans stekhoven, t942
t\pe (and only) specles t MetddUtrcdoha anpluLdi.tcala schuurmans stek-
hoven, 1942
DLagrnosis : Desnodorl-nae. No cephalic off set capsule. Cutlcular an-
nulations do not surrcund the arphid. Aq>hldeal. fovea clrucular with central
spot (crlptospJ-ra1) situated on a basal cuticular plate. BuccaL cavity
mlnute (teeth?). Pyriform pharyngeal bulb. Somatic setae short.
Remarks z MetadUnodoft.d" is based on only one juvenile. tlowever, the
absence of a weLl developed cephalic capsule and the tcircularr anphldeal
fovea sj-tuated on a basal plate outside the cuticular ornarentations are an
unlque cornblnatlon of features, and therefore I consider this genus as valid.
MetadUnsdonn anWhidiActtl" was found on a sublittoral (coarse) coral
bank in the Mediterranean.
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METINYX chitwood, 1936
e (and onlv) specLes z Metonqx ,wMiduA chitrood, 1936
Diagnosls : Desnodorinae. Cutlcle wlth fine striations and ornamented
with long somatlc setae arranged in ten dense longttudlnal rows throughout
ttre body. Cephallc setae at the posterior border of the aq>hideal fovea.
Arphldeal fovea with a circular outllne wLth a posterior lnt€rruPtlon. Buc-
cal cavity with promlnent dorsal tooth. Pharynx with pyrtforn bulb with a
well sclerotized h:nen. Ventral gland absent. Ma1es unknown. Aq>htdelphic-
didetphlc with vul-va l-n the posterior portion (67t) of the body.
Renarks z ll. honnL&u is very close to ttre kLch'tu1&L4-specLes ; it ls
a small species ( I < 770 un L), provJ-ded wittr dense longitudinal rows of
very flne setae. However, the Presenc€ of buccal teet.tt, pyrifom pharyngeal
bulb and the posterior posltion of ttre cephallc setae are different from
RiehtetULa. r nevertheless ttrink that lle,tott/X couLd be placed in a same
(sub) farrtly wtth kLch.tetuL4, but Me,tongx need.s to be redescribed first.
The only female of Metonqx was found on a sand bank (Chitwood, 1936).
NE0I\/YX cobb, 1933
Drpe species z Neonqx cancelldtla cobb, 1933
DLagnosls : Desmodorl-nae. Cutlcle obvlorrsly annulated wlth proninent
lateral alae. No cephalic capsule. The four cephalic setae and the four
subcephalic setae are sLtuated at the anterl,or border of ttre aryhtdeal fovea.
More subcephallc setae (4-8) at the posterlor level of the aqrhldeal fovea.
Aqrhideal fovea spLral, loop-shaped. Buccal cavl.tlt wtttt big, dorsal tooth
and ventrosub.lateral. teettr apparantly lacfttng. Pharynx wi.ttr elongated ter-
nlnal bulb (tno- or trlpartlte) whl,ch has a heavLly scl.erotl.zed l-uren. Ven-
tral gland absent. Spicules wlttr capitulun and velum. Preanal stpPlenents
pore-llke, but situated wlthin a ventral velum.
Llst of vallds species :
Neonqx a2tfa cobb, 1933
Neonqx eampqepma cobb, 1933
Neonqx emLcellatilA cobb, 1933
Neongx nerwditun wieser & Itopper, L967
Neonqx obua chitrvood, 1936
Neonqx pdeudo canrpq ura Hopper, t96l
Remarks : NeonqX spp. occur Ln Lntertldal sandy areas and salt marshesi
one species is known from a nuddy area.
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PSEWiCHR1II 00Fc Daday, 188e
Synonymy : see Gerlach & Riemann (1973),
Type species z Paeudochlarrn"dona qwdluLpapi'Llatn Daday 
' 
1889
Diagnosis : Desmodorlnae. Cephalic capsule well developed, and con-
sists of two parts : the apical part bears the four cephalic setae, the pos-
terior part contains the arphldeal fovea. The fovea is circular' but the
spiral origin is already obvious by tts central spot. Lip region obvlously
cuticularlzed. No subcephalic setae on cephalic capsule. Lateral alae
present. Buccal cavlty with one small dorsal tooth. Terminal pharyngeal
bulb is prominent and 1/5-1/6 of the pharyngeal length. Numerous preanal
supplements. Stout pre- and postanal setae present subventrally in the male.
Ventral reglon of the tail is differentlated in the males.
List of valid species
Pteudocluanadohn cLzca (Gerlach, 1956) Gerlach, 1963
Pt eudp chnowo"dp ht. quad)LLpapilla-to. Daday, 1889
syn. WLctwnLclun ceploltturn cobb, t92o
MiunmLctan LtrtLcoLa rimrn, 1952
BeEeIEg , P. quniluLytapilLata is redescribed from a
a coral island In the Solomon Islands (descriptlon of it
in coomans et aL, 1985).
Because of the emended dlagnosls, a lot of spel-ces




Followlng species of the subgenus 'PAeudocltlWwwfur4.' are transferred
to the genus 0umodonn' :
Detnwdond" bnachqphalL7nx Altg€n, t947 ++ Dotmadonn'
0uwpdona, eawrpbeUi A1196n, tg32 + Ouvedpna
0empdona coniAetl, schuurmans stekhovenr 1950 -r+ 0Umodona
0uvedona deconincb,L rnglis , L968 ++ 0zamodona
Ounodona nlctochaeia ettgen, tgzg ++ 0etnpdona"
gumodorta pontica Fillpjev, 1922 ++ Oumodona
PAeudocfuiotmdofta spp. are described fron brackish and fresh-ttater
areas, wlth a rather flne (nud to nuddy sand) sediment.
PSEU001)ES![?0?RA Boucher, t976
rl e species z Pteudoduwodont" wrphidi'tc4.t4 Boucher, t'976
DiagnosLs : DesrcdorLnae. Cephal.ic capsule consists of two annules :
the anterj-or annule bears the cephallc setae and the posterLor annule bears
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the amphideal fovea which is situated on an anphtdeal plate ; the amphideal
fovea is spiral and Loop-shaped. Buccal cavity wlth one dorsal and two
ventrosublateral teeth. Pyriform pharyngeal bulb. Splcules cephalated.
List of valid sPecies :
Pteudo de'sno do na amphidA e!-ta Boucher, t976
Pteudodumodoht" bulbota (Jensen, 1985) comb-n.
syn. 0e,Smodonn bulboaa Jensen, 1985
P,seudodetnp doh.a gottbunctvi (Fitipjev, 19461 comb.n.
syn. Oeamodona goLbwtovi Filipjev, 1946
Pazudodunodota puvlcta-tt. (Jensen, 1985) comlc.n.
syn. Deamodot& punc.ta-ta Jensen, 1985
Paeudpduwrdonn n.sp. t
Remarks : species of the genus PAeudodUnadora are very close to spe-
cies of the genqs 0Umodonn" ; the only difference between the two genera J-s
the development of an aq>hideal plate tn PdeudodUmodona. I consider this
character as diagnostlc because it means a reorganisatlon of the cephalic
cuticle and lt Ls probably a first step in the transformation serles of an
undivlded cephalic capsule into a cephaU.c capsule that consists of several
plates (as in Aconflophnl4ngoLdQAl .
The position of P. btt'Lboaa (Jensen, 1985) Ln this genus is Justified
because of the presence of the amphldeal plate on the cephalic capsule. The
posterior positlon (?) of the cephalic setae on the cephalic capsule may
indlcate a primitive situation. Ho!ilever, the drawings and the descriptlon
of P. bu.Lbota are not very consistent and therefore I do not pay too nuch
attention to thls aberrant character.
?UudadUmodofin gonbunovi (rittpiev, t946) ls descrlbed first fron
specimens with a smooth cephalic capsule whlch bears ln its anterior part the
amphideal fovea on a basal plate ; in the sasn paper, Fil!-pJev (1946) descrL-
bed speclmens of the same populatl.on but with a perforated head capsule as
qumodoru. gorLbwwvi var. pen6oh.a-tt,. simtlar lntraspecific variabiltty in
the structure of the cephalic capsule ls also present in some species of the
glenus 0urcdone]Aa,
?deudodUmodona punctola (ilensen, 1985) is characterlsed by a spiral
Ioop-shaped anqrhideal fovea sltuated on a basal plate, sr:bcephalic setae at
the posterior level of the arnphldeat fovea and a perforated tail tip.
Because of ttre perforated tall tip, Jensen (1985) placed this species
in the subgenus Ctaelneng ot, 0elmodonn. Ilor^rever, the lack of subcephalic
setae at the level of the cephalic setae and the presence of a basal plate
around the amphld l-s not conform with the emended diagnosJ-s of C,OeOnema
cf. p.295'). The perforated tail tlp ts here considered as a specific cha-
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racter r the varlablllty of the perforatlon of ttre head capeule was already
shown for other specLes of tlrls subfamlly.
Pteudodelmodona. spp. occur ln llttoral and subllttoral fLne to coarse
sands.
SWG1VEStl0ff&{ stone, 1982
Tirpe specteg t Stggodnlnpdois epixan'tlla Btone' 1992
Dlagnosls : Desnodorl.nae. No cephalic capsule. Arryhtdeal fovea spl-
ralr loop-shaped sltuated on a cutlcular plate i c€arse annuLatlon surrounds
the aqrhldeal fo\tea oryletely ; f,our cephalLc setae sLtuated outslde the
annulatlon. Buccal cavlty wlttr promLnent dorEal tooth and one (or brvo?)
ventrosublateraL tooth (teeth?). Pyrlforn pharyngeal bulb. Sptcules wittr
weII developed capltulun and velrrm. Preanal cutlcular modlflcatlons nlght
be present.
Llgt of valld specles :
Stggodclrcdom baclll,Lcaudo. (cerlach, 1963) Blone , Lgg2
Stjlgodeno dotw eplir@vlthn" Blorre, 1982
Renarks : St4godotttodotto" spp. occur Ln flne to rnedlun sand in llttoral
and subllttoral areas.
XEN?OESl,l0ffRA wleger, 195 1
Synonynry s B€e Gerlactr & Ftlenann (1973).
Type specles z Xercdetfigdono. poni$QAn wieser, 1951
DLagmosls : Desrcdorlnae. Somatlc setae nuanroug, short and splne-
ltke. Cephallc capeule conslste of one or tyro enaller annules (whlctr bear
the cephallc attta) rna onc broad postcrtor annule (whlch bearE the aryht-
deal fovea). Llp reglon ls also strongly cutleularLzed and forns a rcvable
rlablal capsuler. Subcephallc aetae preeent at the posterior lerrcl of the
aqrhldeal fovea. Aqrhldeal fovea clrucular wLttr central spot (apLral orl-
gln). Buccal cavlty cup-shaped wtttr one pronLnent dorsal tooth and two
ventrosublateral teeth. PyrLforru pharyngeal bulb. No preanal supplemnts.
Tall tlp perforated.
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Llst of valld sPecLes
Xenodunadota n'u'c rnglls, 1963
Xeno duno dona po ni-deru wi-eser, 1951
Xenodelnpdong vwtioonruIa'ta (Kreis, 1928) Gerrach, 1963
XenodUnp donn, wlUetut tngLLa, 1968
Xuodunpdont. n.sp. L
Remarks z Xenodelnodona has been considered as very close to Craconenl"
in the past (Gerlach, 1953) i however, ttre anterlor posltlon of the subcepha-
Iic setae tn CtACOneil4 lndicates the more derlved nature of that genus.
Because of ttris characterlstic, two specles attributed to the subgenus
0UmOdOttA, are reinstated under or transferred to Ctge.On?ft'& z
D Unp do tu. I Xeno dU np do rral Lo ngid eta ( s chuurnans S tekhoven, 1 9 50 +'>
++ Ctaelnenn Longi.teia schuurnans stekhoven' 1950
0unpdots lXenodunpdonal ton4ueru Gerlach, 1963 ++
+> Cnoennuw toh4uena (Gerrach, 1963)





Gerlach & Rlemann (1973).
&e specLes t Zoloneng nV.goloSOttg, (Stelner, 1928) Cobb, 1.92O
DiagnosLs : Desrpdorinae. Cephalic capsule consLsts of one or two
parts (?) . Srrbcephalic setae (6-8) sltuated at the anterlor leveL of the am-
phtdeal fovea. Aq>hideal fovea muJ.tlspiral. Buccal cavj'ty strongly sclero-
tized with one larger dorsal tooth and 2 (?) nuch smaller rrentrosublateraL
teeth. Pyrlform pharyngeal bulb with heavLly selerotlzed lumen' Spicules
short, regularly curved wlth well developed capltulun. Preanal supplements
present. Ventral part of the nale tail has rnodlfied cuticular structures.
Llst of valld sPecles
Zolonenp. d'LtlevtewL (!4{coretzky, tg22) Gerlach, 1963
Toloneng rnLd,iventd (Gerlach, 1953) conb.n.
syn. ilcArodom Ourcdotlal nald,Lveruii cerrach 
' 
L963
za.Lonun megalosona' (steiner, 1918) Gerlach' 1963
Ta.Lonens phrpLnqw (AJ.1g6n, 1951) Gerrach' 1963
Zdlonug. ,to6e(6tenAiA (Luc a De coninck, 1959) comb.n.
syn. fleAnoairtn l$Unsdptul tlo6co66lenAiA tuc & De conLnck,1959
Remarks I the heavLly sclerotlzed pharyngeal luren and the anterior
sr:bcephaLic setae are derived characters. ZA[OnUg-specLesposltion of the
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occrpy an lnternedlate positlon betneen 0Unedona-specLes ana Acanlhopha'
/Lrnx-sPecles.
Zatonena spp. occur in coarse llttoral sands and under PolLdoni.a-roots.
Note : Doubtfull posltlon of followLng sPecles :
OUnpdpng, &popiilnfa Gerlach, 1967 ts descrlbed by Gerlactr in the
subgenus Paeudoclnowdtnt. However, the presence of a splral aqrhld, basal
arnphldeal plate and cephallc capsule whLch consists of several scaLes ls
diagnostlc f,or ttre genus AUntluphQngngoLd*. Hovtever, the @arse ctrtLcular
annulationr ttre pyrlfonn (but well sclerotLzed), pharyngeal buLb and the
weakly developed buccal arnature is typlcal for the genus $eAnpdOtL.
AMPHISPIRA cobb, L92O
Ttpe specles t Mpf/.,tpi.tra tafu'udlcephals' crlaa, L92o
Iomarks . AIrWhiApiJrA ls known fnon only one young female. The seta-
tlon of, ttre cephaLlc capsule is not well descrlbed and tnre dLagnostic fea-
tures are not rentloned. Therefore I consider A. twtlndlceplrtlJ" as a specLes
J.nquJ.renda and conseqr:ently AWh}ApU!. ls considered to be a dorrb.tful genus.
XENOf,JEMA cobb, t92o
$irne speclgs z Xenoneng ob|,lufii cobb, rg2o
Renark : the characteristics of ttre only species of thls genus are
not \req/ well deflned and ttre species X. obQAun is consLdered as a species
inquLrenda. Ttrerefote I consLdet XenOnenl to be a doubtful genus.
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VI. SPECIES DESCRIPTIONS
Fourteen new specles of the Desnodorotdea are &scrlbed (fron the
North seal the Medlterranean and The channer (France) ) ; other desrcdorld
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rn each descrlptlon, r refer to ttre distributLon naPs (see rlgs ll4 - 256)
for the locallty of the sampltng sltes ln the North sea (or type locaLltles);
additlonaL lnformation on the sedlnent structure and on the sampllng dates
is given ln Tables 1 and 2 of Part I (p. 15-17; 37-38); the detailed species
composition of each sample is presented in Addendum I'
sllde numberg in the descriptlons refer to the nrrnber tn the collectLon
of marlne nematodes, deposlted !n the marlne biologlcal sectlon' IYpe nate-
rlal- wlLl be deposited ln the tlpe collection of ttre Instituut voor Dierkun-
de, RtJksunlversitel-t Gent, Belglun'
y339s59gesg:
Values ln ttre formula lndicate :
rh""dr nerve ring 
-. 
(v.engral.porg) M anus body J.ength
corresPondtng bodY diameter
rheadr : only the diameter at the level of ttre cephalic setae ls noted'
M : ttre largest body dlaneter ls noted at this pLace'
Other abbrevl'atlons used Ln the text :
a : body lengtlr length dtvtded hry greatest body wtdth
b : body length length divlded by neck lenqth
c : body lengttr divided by talt length
c' : tall length dtvlded by anal body width
c.b.d. : corresPondtng body dtametcr
C.h.d. : correspondlng head dLas'eter
c.B. : cePha1lc Eeta€
t' : bodY length
p.s. : nunber of Preanal suPPlerente
V : 'dlstance af wlva frogl anterlor end as a percentage of body length
v.p. : ventral Pore
All . reasuremnts are ln nl'croreterE'
A11 cunred strubturea are measured slong tlre arc'
Body regtons are named tn accordance wlth Coomans (1979) '
For the synonl'l4f prior to 19?3r I refer to Gerlach & Rlemann (1973) '
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Bolbold,ituu dentd,ttu (Allgdn, 1935) Jensen, 1978
Figure 45 A-C.
Material studied : three males ; two juveniles.
Iocality : Southern Bight of the North Sea i 16 localities (fig. 122, Ta-
bles 1 & 2).
Measurements
- 
76 89 t49 M tt52 1275 (slide no 10t22)dr:t:
a= 30.4 b= 9.5 c= 10.2 c'= 4.1 Spic= 33 urr.
Other specirens :
Males (n= 2) ,fuveniles (n= 2)
L z 1220 ; 1340 1065 ; 1105
a : 33.9 i 34.2 28.t i 25.5
b : 8.3 , 8.7 6.4 t 7.9
c : 7.5 , 9.2 9.3 ; 10,6
cr : 3.9 i 4.t 4.3 t 3.3
spic: 33t35
Description
Males. Body c.ylJ-ndrical wlttr rounded head end and conlcal tail.
Cuticle heavlly annulated at ttre inner layer ; faintly annulated in the cor-
tex layer
The six lnternal labial sensilla are papilliform ; the six external labial
sensllla are a bit longrer (2 Un). The four cephalic setae (11 Un) are si-
' tuated at tJ:e anterior border of the aryhideal fovea.
Somatl-c setae arranged in eight longitudinal rows t the four sr:blateral rows
are sltuated at the outlets of epidernal gland c€lls.
Aqrhideal fovea with cirucular outline (12 Um diameter or 47N of the c.h.d.);
spiral origin obvior:s by a posterior interrt4>tion.
Buccal cavity cyathiform wlth one pointed dorsal tooth and nunerous denticles
on the ventrosublatsral walls.
pharynx muscular with pyrifom terninal bulb ; a buccal bulb l-s clearLy de-
Ilneated around the buccal cavity.
Cardia very small.
Nerve ring at 60t of the neck length.
Ventral gland situated on the beginning of the l-ntestine ; ventral pore 14 pn
anterior to the nerve rlng.
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DiorchLc, anterior restLs at the leftr posterior testLs at the rlght of the
lntestlne. Spenn cells elongate, oval (22 Vm long).
Splcules slryIe, regularly curved. Gubernaculum slmple, plate-shaped ;
musculature not obvious.
Tatl conlcal wlttr roun&d tlp ; three caudal glands.
ggyglllgg, Resemble nales l-n rcst aspects ; the epldermal glands are trpre
pronounc€d {qre active?) t}ran ln the adr{ts.
Dlscusslon
nour epeg-t-cs of the genus BoLboLaLnuU were descrlbed wlth denticles ln the
buccal aad.ty t &olbolainu denttcilIa.tu6 cobb, 1920, BolboLalrul dentottu
(A11g6n, 1935) , Bolbolainua wur,Lno.e (Sergeeva, t9'15) ana Bolbolairu,t puneta-
tuA @bb, t92o.
In these specLes, the cutlcular annulatlon does not extend t111 the level of
the cephallc setae.
In two other specles, ttre cutlcular annulatLon reaches tlre level of the la-
bl.al sensllla (cf. 8. niennnwL, B. teu.tnwtctu) ; for ttre other specles of




Fis. 46, Bolbolairul dentafuia,
TaiI region dl.
BolfuLainu teutswLcu.
9t ; F. Head end 91.
-3r2-
A. Total view dI , B.
D. Pharyngea1 region ?t
Head end dl ; C.
; E. Tail region
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BolbolnLrnu tuutotwclA (Fllemann, 1956) itensen, 1978
Flgure 45 IFF.
Material s,tudled, ! one maler one female'
Locality : soutlrern Blght of the North sea i lteven localltles (FLg' t22 t
Tables 1 & 2).
Meagurenents
dr , 
,i " ef, ' t,i, ' t6f, )* tt/i6 ::ao (srr-de no 10123)
a- 45.? b-7.7 c= 12 '3 c'= 4'5 splc= 29 un
er , o; 33 t3t 11? 63i 1387 rrso (sride no 10124)
a- 35.0 b- 6.6 c= 11'6 cr= 4'0 V= 57'4
Renarks
fuLbolairnu tgtJ,tonicuA has been accurately descrlbed by ltLenann (1965) ' Ad-
ditlonal lnformatl.on ls : ttre cutLcular annulatlons are provlded wLth thln
longitudlnal strLae I the annulatjons reach tlll t}le level of ttre labial
senslrra. Nreerous epldermar gland cells presentl not obvlously arranged
In longltudlnal rows. ventral Pore posterLor to ner\te rlng' PrcDinent
rrentral gland preeent. Head end truncated I llPs not clearly set of from
the remalnder of the head.
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CaLonluulaiwu n.sp. I
Flgure 47 A-D ; Plate r (I).
Materlal studled : on€ nale.
l\rpe locallw , ;$i::i :til: of ttre Nortlr sea I one localltv (Ftg '124,
Measurerents
Horoqpe d- ii 33 t33 t33 :T t33 tuu (sride no 1012s)
a= 23.1 b- 5.8 c' 9.0 cr= 2-7 splco 44 un
DescriPtLon
Uglg. Body shortr cyllndrlcal ; taperlng ln the pha4mgeal reglon and wlttt
polnted, conical tall.
Cuticle annulated between the level of ttre cephallc setae and ttre tatl tlp
(each annule about 1'5 Un broad ttrroughout the body)
IripE not separated fron the renalnder of the head I l2-folded vestlbulum
short, Ttre slx Lnternal labial sensllla not forrrrd ; ttre gLx external labial
sensllla are papllllforn i tfie four cephallc setae are 5 pn long.
Sonatlc setae lacklng I three ventral aeta€ are Present on the tal1.
Aqrhideal fovea wlth clrcular outlLne I spiral or191n obvlous ( 10 Un diareter
or 2/3 of ttre c.b.d.) i tlre anterLor border of the fovea ig sLtuated 27 Um
fron the ant€rlor end.
. Buccal cavlty cyathif,orm, obvloqsly sclerotlzed t one blg dorsal polnted
tooth i two ant€rLorly sltuated ventrosublateral teettr and one (or two?)
ventrosublateral tooth Dre poEterlorly sltuated'
Phar,ynx muscular, wlth pyrtform pharyngeal bulb'
Cardla 17 Um long.
Nerve r!.ng at 65t of ttre neck length.
Ventral gland and pore obvLous t pore posterlor to the nerve rl'ng' ftto
elongated peeudocoelorccyt€s are s!.tuated posterior to the ventral 91and.
Dlorchic, anterLor testlg at the left, posterlor testls at the rlght of the
lntestlne.
SpLcules egual, regularly cunred wlttr a weakly developed capl'tulun I guber-
naculum cunred and weakly eclerotJ-zad (28 Un long) '
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B,D
Flg. 47. Ca,LomLuoLaLmu n.sp.
C. Pharyngeal region dl i
1. A. Total view dl r B. Head end dl






Ftve blg namilate preanal supplerentE are present t a Pore ls sltuated ln
t5e ntddle of eaclr c€D€. One snaller stqrplenent is situated Just ln front
of the anug.
Tail conical I tilo ventlosubtermlnal setae on the non-annulated tall tiP.
Three caudal glands wlttr granular eontent.
Dlfferentlal diagmosis
C4bniclulninU n.sp. I ls characterlzed by two sets of ventrosublateral
teeth in ttre buccal cavllir and by the presence of 5 + I welL developed pre-
anal sqrplerents.
ColonLelulairr6 agnth)A(ilayasree & WamLck, t'977) ls related to tlrc new
species I but C. agnilU has ttrorn-like setae (3-4 Un) on ttre preanal sup-
plenents (4-6) and lacks ttre posterlor ventral tootlt Ln the buccal cavity.
tlolgolainuA ttiltgo(ranA (rorenzen, 'l'9721 Jengen , L978
Flgrure 48 A-B l Plates I (H) 
' 
\llt (E).
MaterLal studled : five males ; flve fenales.
tpcalltv : Souttrern Blght of the Nortlr Sea I 2? localLtles (Ft9'190, Td-
bles 1 & 21..
Measurenents
dr i qr?_ ?? uE etl rcrc (srrde no Lot26)
a= 40.6 b= 11.0 c= 8.8 cr- 5.3 spLc= 30 un
er , ; srli ef, 3e# 82# sso (srr.de no roL27\
a- 35.2 b- 10.6 co 7.9 cr- 7.1 V- {1'8
Ottrer strnclrene :
. Males (n- 4) Fenales (n= 4)
L : 890-10{0 940-1000
a : 30.1 - 40.5 35.L- 42.Ib : 10.3-11.2 9.2-10.5
c z 7.9 'i18.8 7.9 - 9.4
cr : 5.3-5.7 6.2-7.L
splc/v z 29 - 31 40.0 - 45.8
-3r7-
20 p m
FJ.g. 48. lto|gol1inuA tu)Lgo6r&ttA. A. Head end dl t B. Tall reglon dl.
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Remarks
Motgol.ainU fultgodtwrU has b€an extenslv€ly descrtbed by Lorenzen $9721 and
ilensen (1978). lfhe specl.rene of ttre Soutlrern Blght agree ln all aspects
wltl tSelr descrlptLon. 1!he corpus grelattrn of the clrcular aqrhldeal fonea
ts sptrallzedr lndlcaLlng th€ ct'yptosptral orLgln of the aqrhtdeal fovea.
trhe epldernal gland cellg are not arranged ln obrrloug longltudinal nows as




Materlal gtudled r tilo naleE, one femalep trro Ju\renLlee.
I four localltleEIpcallqr : Southcrn Btght of, the North Soa




1578 1735 (sltd€ no 10128)






a- 64.3 b- 13.0
2727
c=
- ?5 80 132 796 t3q4 ., ,,", -,y 'iZ '; '-21't LS3O (slide no 10129)
a- 45.0 b- 11.6 c- 10.5 cr'5.1 V- 52.0
- 83 93 165 M 2316 ^.2525 (sllde no 10130)
a- 5? .4 .b-tl .2 c- 12 .0 c | - 6 . I spLc' 35 un
DescrlptLon
Uglg:. Body cyllndrlcal, taperlng towardg the pharlmgeal regl.on I cYllndro-
conLcal tail.
Cutlcle annulatpd I ttre cullcle Le 2 Un thLclt, also at the leve1 of the ltps.
Lablal sengLlla nugt be very ntnute ; tlre real posltLon ls not found. llhe
four cephallc setas (7 Un) are situated on the annulated part sf the rheadl
(at 8 Un fron ttre anterlor end).
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short somatic setae (papilliform) are sltuated throughout the whole body
length. Four longitudlnal rows of pores are present throughout the body
(from the middle of the pharynx til-I the tail tip) r each pore is accompa-
nied by a granuLar gland ceII which contalns rnstly one to three refractlve
structures.
Arphtdeal fovea with a circular outline (3.5 Um diameter and at 14 Um of the
front end) ; however, the spiral origin ls obvious by the presence of a central
spot and a slight lnterruptlon at the posterior border.
Buccal cavlty very ninut€ wlth one weakly developed dorsal tooth and probably
one very snall rrentral tooth.
Pharynx slender wlth a promlnent round terminal buLb which is divlded into
two parts ; the Iuren of the bulb is very heavJ.Iy sclerotized.
cardia pronlnent, 10 pn J-ong.
Nerve ring at 56-62t of ttre pharyngeal lengtlr.
Ventral gland situated ln the anterlor region of ttre intestine. Ventral pore
situated at 54-57t of the neck length.
Monorchic wittr the posltlon of the testis in relation to the intestine not
very obvious.
Spicules regularly cunred t the shaft consists of two more or less parallel
bars which opens a blt at thelr proxLmal end to form a weak capitulum, which
is not closed at its anterior part. Protractor muscles from the dorsal part
of the capltulun to the prcximal part of the gubernaculum and from the ventral
part of the capitulum to the subventraL bo{r waL1.
Retractors from the apical. part of the capitulum to the lateral- body walL.
The gubernaculum is weakly sclerotized ; the caudal border (t 20 Um) ls ob-
vl-ous and bent in lts proxinal part ; protractor muscles are between this
bent and the sulcventral postanal body wall.
Tail qgtindro-conical, weakly annulated. Three caudal glands open through
a weakly developed splnneret.
Fema1e. Resembles the males ln rcst aspects.
Dldelphtc-amq'hldelphlc with t'oo refl-exed ovarles at the left of the intestine.
Detalled structure of the internal organs not very obvious because the fenale
is very much curved.
iluveniles. Resemble adults r epldemal gland cells are equally well devel-




rtg. 49. MoLgolainU n.sp. 1. A. Pharyngeal end d1 ; B. Head end dl t
C. Head end 91 t D-. Pharyngeal region d1 t E' TotaL vl'ew-d1-; F'
copuratory-apiaratus d1 ; -. coputatory apparatus o^4 tdl d2'
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Dif ferentiaL diagmosis
MoLgoLaLmU n.sp. I is characterized by its body lengtJl (> 1.5 mn), the long
cephalic setae ln the annulated part of the head region, the obviously an-
nulated cuticle and the tlpical structure of ttre epidermal gland cells.
The spicular apparatus ls similar to that ot MolgoLaintU ttttt4odtanl (Loren-
zen, lg72) but the typical distal part of the gubernaculurn of M. fungo(rcrA
is lackinq Ln Mol,golaLmu n.sP. 1
Discussion
Jensen ( 1978) distinguished ftve types of d.ifferentiated somatic structures
(porids) in connection with epidermal glands in the Flicrolaimidae and rMol-
golaimidae | ; these tlpes are :
Type A : orifice of epidermal gland cells as a pore at ttre surface of the
body.
Type B : orifice of epidermal gland cells on a papilla-like structure, raised
above tl1e surface of the cuticle, sometimes with a thin seta at the
end.
Type C : orifice of epidernal gland cells at the end of a thin-walled tubular
seta, ral-sed above the surface of the cuticle, and with a thin seta
at the end.,
Type D : oriflce of epldemal gland cells at the end of a thin-walled thorn-
like seta, ralsed above the surface of the cuticle.
Type E : oriflce of epidermal gland cells apparently at the end of a spine-
Iike seta, raised above the surface of the cutlcle.
tn MoLgoIaLnaA n.sp. 1, type A ls present ln four submedian longltudinal
rows. The epidermal gland c€Ils have an aberrant structure ; they contaln
refractive droplets ; the ce1ls have a yellow colour when nematodes are
ncqnted. Occasionaly, pores are accotrpanied by very snall somatic setae. The
sane arrangement of epidermal gland cells is also forlnd tn lLLclwldnU cqa-
thOlALneide6 de llan, L922 ; however, in the pharyngeal region of the latter
species there are six rows of these glands (4 subnedian and one dorsal and
one ventral row). M. u1alholalvaLdb also possess a ventral gland in conbi-
nation wlth nrrnerous epldernal gland cells.
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EuboftnLchu,6 n.sP. 1
Flgure 50 A-I ; Plate I (B).
l4aterial studied : two males, one female and 11 juvenlles.
Trpe localltY : Southern Bight
161; Tab1es 1 &
of ttre Norttr Sea ; three localities (Flg'
2\.
Measurements
HolotYPe dr : ? 1.04 M 2594 2670 (sll-de no 10131)
35.7 cr= 4.8 sPic= 30 Pm
3145 (slide no 10132)


















2997 2985 (slide no 10133)
a= 157. 1 27.4 c= 33.9 cr= 4.9 sPic= 29 vm
DescriPtion
yglgg. Body filiform with bh:nt head end and blrrrt tail tip'
Cutlcle very faintly annulated (33 annules per 10 Un ln the aryhLdeal region
and 15 annules over 10 ym from the cervical regLon onward) ; annulation
starts at tlre level of the cephall-c setae and ends at the rounded tail tlp'
The six internal labial sensilla were not found 
' 
the six external Labial
sensilla are papl-lliforn and with a rather broad basis (i'e' they are more or
Iess conical) ; the four cephalic setae (13 Un long) are rnore or less at the
sarne level wittr the four subcephalic setae (14 Um long), both at the anterlor
level of ttre amphideal fovea. Four rsubaryhidealr setae (13 um) are present
ln sublateral position. At 20-27 Um from the fore end, there are four obvious
cervical setae ( 14 Un) .
Ngmerops epldernal gland cells are spread over the whole body length in eight
longitudinal rows (1.e. tubular setae serving as outlets for glands) '
The agphideal fovears are spiral, loop-shaped and ventrally wound ; the corpus
gelatr.un may be extruded and is than visible as a very long ribbon-like struc-
ture (88 Um ln dr ) ; the antertor border of the arphideal fovea is nore hea-
vily sclerotlzed ttran ttre posterior border which ls not so pronounced'
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Buccal cavity sLit-like, very small and without teeth.
pharynx very narrow except for the well-developed round muscular terminal
bulb. In its anterLor part ; the pharynx ls only sJ-lghtly broader than ln
the middle part.
Cardia very long (16 Um) with no clear cellular structure.
Nerve rJ-ng at 54t of the neck length.
Ventral gland and pore not found.
Monorchlc with outstretched testis at the right of the intestine. Very large
sperm cells, i.e. 45 Um long and 9 gn wide with granular appearance are pre-
sent at the posterlor end of the testis.
Spicules consLst of three strongly sclerotized ribs from which the ventral
one ls often less developed. Depending on the angle of view, the capitulum
is open or cLosed on lts proximal part ; distal tip pointed. Spicular pro-
tractor muscles extend between the dorsal part of the capitulun and the dor-
sal part of the gubernacuh:m and between the ventral part of the capitulum
and the cloacal waLl ; the retractor of the spicule extends between the ven-
tral part of the capltulun and the subventraf body wall. Gubernaculum is
13 Urn ( d1 ) or 16 Um ( dz ) long and Ls provlded with strong protractors and
retractors.
One thlck preanal- subventral seta ls present at both sides ; i.e. probably
a so called porld (= dlfferentiated somatic structure). Three palrs of cau-
da1 porlds are also well developed on the tall. These are l-n connection wlth
underlying gland cells.
The tail has a blunt tLp on whlch two pairs of setae are found ; three caudal
glands are present and open through a rather broad tetmlnal opening.
The bodlz is surrounded by numerous Clanophycea whlch hlde the internal struc-
tures considerably.
Igg3lgg. No drawings were made of the single ferna'Ie found because many
structures were corryletely hldden by the Clanophycea (even the head end).
Followlng observatLons are made however :
- big portds are absent on the tail i
- two reflexed ovaries (anterlor on the right, Posterior on the left
of the lntestlne) are Present.
iluveniles. AII the JuveniJ"es examlned resernble the males In aspects of cu-
shape ; they lack, as the femalesr the bigtLcler head sensllla and tall




Fig. 50. EubotLaLchod n.sp. 1.
Head end d2 ; D. Head end
d f ; G. Ftlght sPLcule d 1I. SPerm ceII d 1.
A. Total view d Z , B. Ilead end dl t C.9l ; E. Tail region d2 ; F. Left sPicule
; i. cY"ttophycea round nid-body of 9t i
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Di f ferential di agnosis
Eubo$nLchul n.sp. 1 is characterlzed by the presence of four subcephalic se-
tae at the same level as the cephalic setae, the four subanphideal and the
four subcephalic setae ; the body is very slender (a= 121-157) and the tail
is rather long (ct= 4.7-4.9) ; subventral, cervlcal porids are nissing. This
new species is very slrnilar to EubottnLcfuu palmitidetuu chitwood, 1936
because of the arrangennnt of the anterior sensilla.
However, Eubol/.nLeJt[c6 n.sp, 1 ls different from E. pahaAi-ti$eruA W the dlf-
ferent shape of the porlds of the tall, the more slender body (a= 75-100 in
E, ytanaliLLdettttt) and the longer tail (c'= 2.5-2.6 tn E. poJttAi.LL|ULtLyI .
Discussion
Up to now, five species are described in the genus EuboltlvLclulA Greeff, L869,
i.e. E. eLi,(i6 (cobb, 19201 , E. genln"ch,c ptatt & zhang, t982, E. 6i],L6onnil
Greeff , 1869 7 E. poltalLtidUtU chitwood, 1936 t E. pholae)lA Greeff, 1869 and
E. dianeae Hopper & Cefalu, 1973.
EubottnLcluU ts flrst described from the Engllsh channel by Greeff(1869).
Ttre findtng of EubodtrvLchuA n.sp. I is the flrst report sLnce 1869 of Eubo-
8tnLchtU from a regl-on adJacent to the tlpe localtty of the first described
species.
However, inportant dl.fferences are present between 'EuboatnLchutr n.sp. 1r and
the other known 'North Sear species r l.e. E. phaLoe)Lud has very long cepha-
lic setae (about 1.5-2 x the cephallc diameter) whlle these are about one
head dlaneter in EuboatnLchu.l n.sp. 1. EubottnLcfuu d;Ji6onmi,t seems to
Iack (?) cephallc setae (not drawn and not mentioned in the descrtption) and
rcreover E. $'i,t L(onni.A ls about I rm long whlle the new specles of the North
Sea is less than 4 lun long.
EuboatnLcfuu patu"li-tL|etuJA Chitrood, 1936 has been redescribed most recently
by Hopper and Cefalu tn 1973. Their specimens were characterlzed by the
presence of elght subcephalic setae at the anterior border of the anphid and
elght subaryhldeal setae , the body length varles between 2140 and 2580 Um.
The origlnal descriptlon of E. pa^aAi-ti|QJtrA W Chltwood, 1935 only nentLoned
2 x 4 sr.rbcephalic setae and a shorter tail (a= 2.5-2.6 for speclmens of Chtt-
wood ; c'= 3.4-4.9 in specLrnens of Hopper & Cefalu, 1973).
Therefore, I consider E. pilLdAi.ti$Q)LuA as described by Hopper & Cefalu (1973)
as a new species and propose the name Euboftntchu lrappWL nov.n. The des-
criptions of Gerlach (1963, 1.964) of E. poatAi,tidQJu)A ate conform with the
original descriptlon.
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The algal assoclatlons of EuhoAtnLcltuA are fllarnentous fotms, whLle those of
CalanUnA (a related genus) are coccoLd fo:ms (Hopper & Cefalu, 19?3). Ilow-
ever, some coccold foros have been detected €rmng the fllarentous blue-
greens on certaLn EubolLrtLcfiul specinens. ltrls is also the case ln the
North Sea speclmens.
Lrytonene,Ill aplnnotJnc4e Gerlach, 1950
syn. L. Qinerta cobb, 1920 sensu Gerlach, t964 syn.n.
L. gnawlo64 Boucher, 1975 sYn.n.
Figures 51 A-E and 52 A-H ; plates r (A) 
' 
rr (A) and rrr (A).
Material'studLed : ten males, ttrree fenales, ten JwrenLles.
Ipcallty : Souttrern Btght of the No*h Sea ; 46 localltLes (ft9.176, Tables
I & 2).
Measurenents
68 136 M ^"'dl : 3255 (slLde no 10134)
-1524242222
a= 135.6 b= 23.9 c= 35.4 ct= 4.2 spic= 28 un
a - 52 100 1183 2277er I E "6 '-r:6 'i{ 'Td 237s (sllde no 1013s)
a= 94.8 b= 23.8 c= 24.2 cr= 5.4 V= 49.8
Other speclrens :
Males (n= 9) Fernales (n= 2)
L : 2055 - 3830 3255 t 3520
a : 85 
'6-135 '6 95 '8 i t't'7 '4b : 18.3 - 32.2 24.9 i 29.7
c 3 22.O - 35.4 31.9 t 29.L
e' ; 3.9- 4.9 5.4 ; 5.3
splc : 28- 45 ?i?
DescrlBtion
Males. Body qrltndrical, elongated wtttr bhurt head end and cyllndro-conLcal
tatl. The aninals are always very nuch ool-led, even after flxatlon ln warn
fornaline ; thls obssures rcst of $re structules
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Fis. 51. Leptlnene'tlt' aplanothecae. A.
end dt ; C. Pharyngeal regJ-on Juv
62.
50pm
Pharyngeal region d3 ; B. Head















Fig. 52. Le4tnnene,ttn aplunotlrceae. A. Tail region d1 ; B. Total view d1 i
C. Tail regiongl ; D. Copulatory apparatus 62 i E. Copulatory apPa-
ratus d3 ; F. Copulatory apparatus d4 ; G, Spercm cells dt ; E. Geni-
tal sYsten 9 t.
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Cutlcle obviously annulated but the annules are very fJ.ne ; cutLcle about
2 Un thick, also in the head region ; the cephalic reglon is not annulated I
ttre lengttr of the non-annulated part varLes between 16 and 28 Un ; the ce-
phalic reglon may have a granular aPpearance.
The lnternal labLal sensLlla $riere not found ; the sLx external lablal sen-
silla are papilllform and dlfficult to obsenre. lltre four cephallc setae are
sLtuated at the anterlor border of the aqrhld ; a length between 11 Um and
23 Urn has been msasured (ln nany aninals are these setae broken). One cLrcle
of eLght subcephalic setae is sltuated at the anterLor half of the a4>hld ;
their lengttr varles betrween 7 and 17 yn ; they are shorter than the cephallc
setae in all the speclrens examined. A second clrcle of eight subcephalLc
setae ls sLtuated at ttre posterior part of the rcephalJ-c capsuler ; thelr
length varles between 3 and I Um. The cephalLc and the subcephaltc setae
are connected wLth granular epldermal cells.
Somatic setae arranged in elght longitud.inal rows (2-8 Un long). At the
level of the beglnnlng of the intestl-ne, a ventral row of 14 to 30 short se-
tae (2-4 Um) l-s present whlch are obvlously connected wlth eplde:mal glands.
Aq)hideal fovea has a variable shape and positlon I lt ts spJ-ral, loop-shaped
but ln rcst cases lt has tlle appearance of a questlon-mark. In sone speclnens
the aq>hideal fovea ls situated at the anterLorrcst part of the head, so that
only a slit-I1ke opening is vlsible Ln lateral vlew. The corpus gelatum J-s.
often extruded as a ribbon-llke structure. The splral orlgLn of the arpht-
deal fovea is well Pronounced in Juvenlles.
Buccal cavity alrrcst absent I no teeth.
pharynx muscular, narnowJ.ng anterlorly t terninal bulb round to pyrLfom.
CardLa prordnent t 9 Um long ; conslsts probably of four cells.
Nerve ring at 50t of the neck length.
Ventral gland and pore not observed.
Monorchlc r testls at ttre lef,t of the lntestl.ne r globular sperm cells (6-8
Un dlameter) arranged In tvro rows are present at the end of the testts.
Splcu}es regularly curved ; Iength varies betneen 28 and 50 Un i shaPe of
the round capltulum varlable (dependLng on ttre angle of vlew) ; dlstal tlp
of splcules poLnted I velun obvLous. The gr:bernaculum has two dorsal apo-
physes whlch are splJ.t. Mugculature of the splcular apparatus not obvLous.
TatI cyltndrc-conical wlth non-annulated tatl tlp i nutnerous setae are con-
nected wtth epldermal gland cells. Three caudal glands.
A coat of coccold blue-green algae occurs ln sore adults.
-330-
Iggclgg. only differences wlth the ruales are rentl-oned. The second clrcle
of subcephalic setae are longer (8-10 Um) and are situated at the posterior
border of the cephalic capsule. Lengttr of cephalic capsule between 17 and
20 um.
Aq>hideal fovea always spiral, ventrally wound with l 1/2 turns.
Didelphic-aryhidelphtc wittr reflexed ovaries both at ttre right side of the
intestine. Posterior ovary is reflexed to the left, anterior ovarlt is re-
flexed to the right. Vagina weakly sclerotized and surrounded by two vaginal
gland cells. Oocrytes in 9z are 157 pn long ; spermatheca not fotxtd'
Uterus consisting of two parts ; the proximal part wj-th granular, small cells
conbainlng an obvious nucleus, while ttre distal part is coryosed of large
cells which have a hyaline aPPearance and an indistinct nucleus'
Tail relatively longer (cr= 5-3-5.4).
Juvenlles. Resenble females. They are always surrounded by a dense coat
algae.of coccoid blue-green
Discusslon
Boucher (1975) published a key for the genus Leptonemell"a' Three species
(which have the second circle of sr^rbcephalic setae shorter than the flrst
circle of subcephalic setae) are distlngul-shed by a dtfferent a-ratio' dif-
ferent length of the cephalic and sqbcephalic setae and by ttre different
length of the spicules. These three species are z L. gnaru'LOAa Boucher,
tg75, L, oLnely Cobb, 1920 sensu Gerlach , 1'964 and L. aplnnottrcc4e GerLach,
1950.
The measurements of these three species are in the following range :
a= 52-118 i cs= 13-20 (lengt}r of ceph. set,ae) i lscs= 7t-I7 (Iength
of first crown of subceph. setae) (25 in L. OLnOtal i 2scs-' 5't2
(Iength of second crown of sr:bceph' setae) t spic= 27-41 Vm'
The range for:nd ln the North Sea specillEns ls as follows :
a= 85-136 i cs= Lt''23 i lscs= 7't7 i 2scs= 3-10 ; spic= 28-50 Un'
It is obvious that both series of neasurements coincide. Therefore, I syno-
nymize L. Cinctt, sensu Gerlach, 1954 and L, gttWtg'L064 Boucher, 1975 wtttr L'
aphanothecn.e Gerlach, 1950.
t. eihc-ta Cobb, 1920 1s dlfferent from L. e*neta sensu GerLach, 1964 because
of the colpLete absence of somatic setae ln the flrst specimens.
The nunerous ventral setae and epidermal gland ceLls Ln the postpharyngeal
region are not nentioned by Boucher (1975) and Gerlach (1964). Both authors
only mentlon nurerous somatic setae in the cervlcal regl-on. The presence of
epidermal gland cells can be easily oyerlooked by the thick Clranophycea-coat'
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Chturndntwptil qudnibu,Lba (Gertach, 1956) !{teser & nopper, tg67
Flgure 53 A-c ; plate VI (F), VII (c) .
Materlal studied I trro malesr two females, one JuvenLle.
Locality : Southern Blght of ttre North Sea ; 11 l_ocalities (ff g. 191 i
Tables 1 & 2). Noted as Me,tachtunedoh.a quodnibulba tn rtg. 181,
on p. 2O2 and Ln the ecologlcal part.
Measurements
dr: - 120 329 M 2t4s 2265 (sll,de no 10136)24 48 48 56 48
a= 40.4 b= 6.9 c= 18.9 ct= 2.5 spls= 70 um
91 : - tt2 329 1533 237824 47 48 56 36 25lO (sllde no 10137)
a= 44.8 b= 7.6 c= 19.0 cr= 3.7 V= 61.1
Other specJ.rnens :
















. 4g1gg. Body crylJ-ndrlcal wittr rounded head end and conLcal tail.
Cutlcle ftnely annulated ; each annule is bordered by a kLnd of a rdottedl
line, not always obvlous r the annuLatlon surrounds partly the aq>hideal fo-
vea. Llps lntruded, not separated from the rernalnder of the body. Longltu-
dinal striae are present at ttre head end.
Six Lnternal labtal senslLla not vlsLbLe ; six external labial sensLlla 2 un
long t ttre four cephalic setae are situated at the anterior border of the
aqthtds and are 12 Un long. Etght subcephallc setae (12-13 Un long) are
situated at the posterlor border of the arphideal fo'yea. Ottrer sonatLc setae
are nunerous and arranged ln eight longltudinal rows throughout the body.
These eetae are often broken so that only a small pore is left , they are Ln
connectlon wLth promtnent elongated epldermal gland celLs ; these setae are
the so-called porLds.
The aqrhideal fovea has a circular outlLne, 1g ventrally wound and consLsts
















Fis. 53. Chruva'dorcpai,s qwdnibuLba. A.
end 9l ; c. Head end 62 i D. Total
Tail region dl ; G. TaiI region 91.
Pharyngeal region 91 ; B. Head
view 9l r E. Head end Juv 1 ; F.
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Buccal cavity with one big cr:rved dorsal tooth and a ventral field of nume-
rous small denticles. The dorsal pharyngeal. gland cell opens at the base of
the dorsal tooth.
pharynx strongly muscular with a terminal bulb (45$ of the pharyngeal length)
which ts dlvided into four smaller bulbi ; the lumen of the terminal bulb ls
also divided into four nore cuticuLarized regions.
Cardla well developed, about 10 Un long.
Nerve ring at 36t of the neck lengttt.
Ventral gland and pore not found.
Monorchic wittr anterior testis situated at the left of the intestine. Sperm
cells very large (25-30 ym diameter?).
Spicules regularly curved with snall capitulum and prominent velum ; they
are about 1.5 of the anal body dianeter long ; musculature not prontnent.
Gubernaculun siryle and plate-shaped i 27 pm long.
2I to 27 preanal supplements are present at regular intervals ; they consist
of a cone-shaped papilla which is in connection wlth a prominent gland cell.
No setae are present on the ventral side of the region of the preanal supple-
ments.
TaiI conical with a ventral swelltng, probably due to the large ampulLae of
the three caudal glands. No cutlcular modificatJ'ons present.
Females. Resenble rnales in most aspects.
Didelphic-aqrhidelphic wlth reflexed ovaries bottr at ttre left sLde of the
intestine.
Vagina supported d.istally by two triangular cuticular structures (in oPtical
section) ; two vaginal gland cells also present. Uteri with large granular
cells i no mature eggs present. A spermatheca could not be detected.
Juvenile. One Juvenile (probably a Juv 4 * 6) has been examlned ; the dor-
sal replacement toottr is in very anterior position and ls supported by a
large granular mass.
Porids are quite numerous.
The four pharyngeal bulbi are present.
Discusslon
Cl*omadotapril qwdnLbulba (Gerlach, 1956) has been described only from males
in the past ; Gerlach (1955) descrlbed one male from the Bay of Biscay and
Blome (19741 described t"wo males from the KieI Bay.
In 1982, Blqne had found a large population at the IsIe of SyIt (19 males,
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35 fenales and 73 JuvenLles) but only rentloned very brtefly tlre str:ucture
of the f,enale genLtal system.
SpecLmens from the Southern Btght of the North Sea are tn good agreenent wlth
the earller descrlptl,ons, alttrough sore addl.tlonal features have been obser-
ved :
- ttre presenoa of epidermal gland cells (especlally nurerous ln the cervlcal
reglon) Ln connectlon wlttr Eonat{c setae (t.e. rportdsr) i
- splcules are longer (70 Un Lnstead of 47-50 um) but the North Sea anlmals
are sllghtly longer too.
Cll,ltentw,pinina pMaponti@ r,uc & De ConLnck, 1959
Flgure 54 A-iI I plates I (D), IV (C), V (B) , VI (D) and VIII (A-C) .
Materlal studlod : ten nales, t€n fenales, slx JuvenLles.
IocaltBr : Soutlrern Blght of ttre Norttr Sea ; 59 localLttes (Ftg.135r Tables
I & 2).
Measurerents
101 219 Mo1 s 3295 (sllde no 10138)zo 46 47 52 14
a= 63.4 b= 15.0 c= 22.3 ct= 2.8 splc= 75 Un
er , 
=; ?1 111 lJls 2?38 togo (sllde no 1013e)rr 47 47 63 qz
a=49.I b=t7.t c-29.'l ct=2.4 V=57.6
Other epeclmns :
Males (n= 9) Fenales (n - 9)
L z 2640-3310 28r'5-3243
a : 49.3-68.6 43.5-53.1
b : 10.9-13.3 12.1-t4.5
c z 21.8-28.1 20.4-27.2
cr 3 2.8-3.0 2.4-3.0
Ep{c/v z 76-81 55.0157.9
Renarks










Fig. 54. Chnonoapbina poJlapoyrtLU. A. Head end dt t B. Tail region d2 i
C. pharyngeal reglon dI r D. Total vlew dt ; E. CoPulatory apparatus
d3 ; F. niad end (vential view) 91 ; G. Total vlew 91 t H. Copulatory
apParatus dl ; I. tlead end Juv 1 ; J' Tall Juv 1'
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Ttre six lnternal labtal sensLlla are 1-2 pm long. The eLx external labial
sensllla are 4-5 ym long. The four cephallc seta€ are 12-16 yu long and are
situated at the nnterlor border of the aryhtd. No subcephallc setae
Aqrhideal fovea spJ.ral, loop-ahaped wlth a cireular outllne (10 Un dlaneter,
i.e. 30t of the c.b.d.).
Ventral gland absent r nurntiollst epldetmal gland cells.
Splcules 76-81 un long.
A varylng nurnber (10-44) of preanal pores (very short tubes) are present Ln
the nalee r a seta occurs Just anterior to the cloacal openlng.
Cfuunwpiaina pQlM.to. Gerlach, 1954
' syn. ChtwnaApUufun tgnog'dae Boucher, 1975 syn.n.
Ftgute 55 E-F I plates V (D) and VIII (D-I).
MaterLal etudled : ten males , ttro fenales.





87 153 l.t ' ^A'd1 , 1280 (sLtde no 10140)
a- 26.7 b- 8.4 c= 16.2 et- 2.3 splc- 56 Un
- 79 170 900 t427 1510 (sllde no 10141)t3
a- 38.7 b= 8.9 c= 19.2 c'= 2.7 V= 59.6
Other speclrens :
















Cardial region d1 ; D.
C htu mo"s p'LnLna p e,Uita.
1. A. Total vl-ew d 1
Tail region dl i
E. Tail region d1 i
; B. Head end dl







cerlach (1954) formd one fenale Ln the lrtedLterranean whlch agrees coryletely
wLttr ttre f,enales descrlbed by Boucher ( 1975) f,rcn ttre West€rn Channel
Only addltLonal lnfomatlon to the descrlptlon of Boucher (1975) J.s glven
here.
The cutLcular annulatlone reach the anterlor border of the aqrhtd and ln some
specirens erren the extrere border of tlre head regLon.
lltre buccal cavlty has one blg, dorsal tooth and sLx snall teeth (not always
obvLous), situated ln tlre sub\rentral sectors of the buccal cavlt} (three Ln
each gector).
Males have sLx to seven preanal rcdlflcatlons whlch eonslst of smalL tubult
surnoturded by a sltghtly caarser annulatlon (these are not always obvLous).
SpLcules wlttr hook-shaped capltulrrn and velum.
Epldermal gland cells arranged ln etght longltud.lnal rlows ttrroughout tlre
body lengttr I thelr outlet is accoryanLed tryr a seta (a droplet of ttre glan-
dular sub3tance Ls often present at the ttp of these getae).
ehlarraafn^ina n.sp. 1
Flgure 55 A-D I plate rx (A-c).
Materlal gtudied : ttro males t tlto Juvenllea (ln poor condLtlon) '
Iocalltv : Souttretn Btght of, the Nortlr Sea I four localltleg (ffg. 136 ; Ta-




3t 42 38 42
a- 97.9 b= 18.4
3996 4110 (sllde no 10142)
c- 35.7 cr= 2.9 epLco 48 un
111 224
40
92 167 M 3311 rrrore 4i,4 44
a- 71.1 b= 18.7
(slLde no 10143)
cr= 3.1 spic= 45 unc= 26.1
DescrlBtl.on
ug_Igq. Body very long, cyltndrtcal wLth rounded head end and conlcal tall.
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Cuticle obviously annulated ; the annules are broadest In the pharyngeal re-
gion (10 annules over 9 Um). Somatic setae arranged ln eight longltudlnal
rows in the pharyngeal region i sore of these setae (or all?) are the out-
lets of the numerous epidernal gland cells. Epldermal glands present through-
out the whole bodY length.
Six lnternal lablal sensilla not vlsible in lateral vlew. The slx external
labiat sensilla are 4 pn long , the four cephalic setae (7 Um) are situated
at the anterior level of the amphl-deal fovea. Sulccephalic setae absent.
Amphideal fovea wittr a cLrcular outLine, spiral (1 1/8 turn) and loop-shaped.;
its diameter is 13 un (or 38t of the c'b.d.).
Bucca1 cavity cyattrifor"m wlttr well sclerotized wall. One pointed dorsal
tooth and two smaller ventrosublateral teeth are present.
pharynx wittr a weakly developed terminal bulb ; the buccal bulb is evenso
weakly developed.
Cardla narrow and 10 Pm long.
Nerve ring at 50t of the neck J-ength.
Ventral gland and pore not found.
Monorchlc wlttr testis at the rlght of the intestlne.
Spicules strongly bent, with a hook-shaped capitulun ; a broad, weakly scle-
rotlzed ventral velum J-s present. The gubernaculum Ls plate-shaped (18 Um
long) . Musculature not,obvlous.
Thirty preanal supplenents (posslbly onLy 20 Ln 6z ; although l-ast nuriber ls
doubtful), consisting of a small cutLcuLarlzed tube' accoqpanied by a small
seta, is connected wittr a gland cell t these gl,and cells are separated from
each other by a small refractive body.
Tall conical ; three caudal glands open through a weakly developed spinneret.
Dif ferential diagmosis
ChlwmoApLnLna n.sp. 1 ls characterlzed by a rather slender body (a > 70) and
by t5e strongly bent hook-shaped capituJ-un on the proxlmal part of the spJ--
cules.
Clvoma4ittina dubin rnglis, 1968 ana ClvowapinLna pe,Il)-ta Gerlach, 1954 also
have a hook-shaped splcular capltulum ; however, C. dubia ls smaller (1'.2-
1.4 nm) fitan CltUnPAp'U'LnA n.sP. 1, not so slender (a= 22-30), has a buccal
cavity provlded with numerous denticles and has very short cephalic setae.




Figune 56 A-B; Plates
Materlal. studted : tno




i seven localltles (Fig.135, Ta-Ioca1lty : Southern Blght of the North Sea
bles 1 & 2).
Measurements
noloqpe dr 3 130 292 237636 42 44 47 42
a= 52.9 b= 8.5 c= 23.8
2480 (sltde no 10144)
cr= 2.5 spic= 59 un
Paratlpes
9t (allotlpe) : - 162 313 1323 2230 2320 (sl.lde no 10145)
ct= 2.4 V= 5?.0
31 47 47 47











































77.L ; cr= 3.3
5.7 t cr= 4.0
11.0 ; cr= 3.6
44gg. Body eLongat€d, c,yllndrlcal wlttr a rounded head end and a cpnlcal
taLl.
Cutlcle very faintly annulated ; the annulatlons reach the leveL of the ce-
phallc setae. Elght longltudinal, rows of sllort som€rtlc setae are present
in the pharyngeal reglon.
lltre slx internal lablal sensllla (1-2 Un) and ttre sl,x external lablal sen-
stlla (G-7 pn) are always obvi,ous. The four cephalic setae (18-20 Uu) are
at the sare level wittr ttre external labtal setae. Eight subcephallc setae
(g-11 Un) are sltuated at the anterLor border of the aqthldeal fovea.
A4>hldeal fovea ventrally wound, with a clrcular outlLne, spiral' lL !/8 turn)
and loop-shaped r lts dlameter 16 un (or 39t of the c.b.d.).
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Fig. 56. Chhttttlapifuift& n.sp. 2' A' Totat view d1
Head enddl ; D. Total view gt ; E' Tail 91
Head end luv t ; H. Pharyngeal region Juv 2'
8, C,O, H
50ym
; B. Head end 9l t C.
; F. TaiI regi'on d1 ; G.
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Buccal cavity large with one big, curved dorsal tooth, two smaller ventro-
sublateral teeth and four rows of small denticles in the subventral sec-
tors.
Pharynx muscular wittr pyriform pharyngeal bulb.
Cardia 8 ym long.
Nerve ring at 45t of the neck length.
Ventral gland and Pore not found.
Monorchic with outstretched testis at the right of the intestine.
Spicules curved with a weakly developed capitulum. The gubernaculum is
simple and plate-shaped (31 um long).
Nine to eleven preanal cuticular modifications are present : swellings of
the cuticle are ornamentated with coarser annutations which have 'r'-like
protrusions ; no l-nternal gland cells were found.
Tail conical ; tait tip not annulated ; three caudal glands.
Females. Only differences wlth the males are mentioned.
The buccal cavity has slx rows of small dentlcles.
Didelphic-arphidelphic with reflexed ovarles. Spem cells found in the dis-
tal part of the uteri. Vagina strongly sclerotized.
ggyggilg:. General aspects are comparable with those of the adults.
The subcephalic and cervical setae are obvlously at the outlet of the epi-
dermal gland cells (ttris was not so obvious ln the aduLts).
Dif ferential diagnosis
ChnamarspinLn4 n.sp. 2 is characterlzed by the presence of denticles in the
buccal cavity (next to a curved dorsal tooth and two smaller ventrosublate-
ra1 teeth) r ttre presence of a big splral arphideal fovea, the length of the
cephalic setae, the presence of eight subcephalic setae and the 9-11 preanal
supplements ln the nales.
Up to now, three CluWma,tpinLll4 species have been descrlbed with denticles in
the ventral part of the buccal cavity ; i.e. C. dubin' Inglis, 1958 t C' Lu-
na.tL@ Gerlach, 1965 and C. paLLi-tl" Gerlach, t954.
C. dubLa is characterized by a 'flat' spiral aryhideal fovea t C. Luna-t'Lca
has one preanal dnd two postanal ventral papillae and C . pet-ti-ta has a hook-
shaped capitulr:m on the sPlcules.
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)nqx pendeeJu cobb, 1891
Flgure 57 A-9 ; plates II(B), III(c), Iv(E), v('J) and vII(C).
Material studied : six males, four females, 13 juvenlles.
locality : Southern Btght of the North Sea ; 60 localitl-es (Fig.2O1 ; Tables
1 & 2).
MeasurerDents
t - 98 t64 M 1)a)d1 : 1320 (slide no 10146)rr 26 27 27 4t
a= 48.9 b= 8.0 c= 15.0 c,= 3.3 spic= 50 Um
e' , ,; ?? 1?1 69? 19lo rrzo (sude no toL47)15 29 34 39 JU
a= 30.0 b= 7.5 c= 11.7 cr= 3.3 V= 51.5
Other specJ-mens :
Males (n= 5) Fenales (n= 3) iluvenl-Ies (n= 13)
L : 1t7O-L755 985 - 1500 310 - 1045
a : 35.9-45.8 27 .4-33.4 75.4-.27 .6
b : 6.4-8.5 6.0-8.5 3.7-5.6
c : t3.3-t7.2 13.6-15.5 5.9-10.5
c' : 2.6-3.4 2.5-3.2 3.4-3.7
spic,/v z 44-55 49.7-60.3
Description
{e_Igg. Long cyllndrlcal body with rounded head end and conical tail.
Culicle thick (4 Um ln the head region , 2 pm in the remainder of the bodlz);
obviously annulated till the niddle of the pharynx. The anterior part of
the head is ornamentated wlth longltudlnal striae ; l-n en face view t-}tey
are arr€rnged in a radial pattern. The transverse annulation l-s rather flne
(10 annules occupy 7 Um). Tall tip not annulated.
The slx lnternal labial sensilla are only vislble in ren face vlewr ; they
are situated on the six minute lips. The six external labial sensilla
(4 Um) are sltuated at the base of a clrcular lablal membrane. The four
cephalic setae (11 to 20 un long) situated at ttre anterior border of the
arryhid. Eight sr:bcephalic setae (10-13 pm long) are situated at the poste-
rior border of the a4>hideal- fovea. Some of these setae nay be broken off,
but in tJlis case, an obvious pore is stlll present. Cervlcal setae nunerous,
about 10 Un long and arranged in eight longitudinal rows. Other somatlc se-
tae are irregularly placed throughout the body.
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lt ffiil
Fig. 57. )nqx perL$eefuA. A. Head end d5 r B. Buccal cavity d5, ; C. Avrphiddl ; D. Head enddl r E. Buccal cavity d1 ; F. Genital system 91 i
G. Total view dl r H. Head end ; apical view of the lip region d ;
I. Transverse section at the level of the aq>hideal fovea d ; J.
Head end 9 1 ; K. Cross section ttrrough the spicules and preanal sup-plement ; L. Tail 91 ; M. Pharyngeal region d1 ; N. TaiI region d6 i













The whole anterior region can be very much lntruded or extruded ; the struc-
ture of the amphideal fovea is cott4lletely hldden ln the intruded condition.
The amphideal fovea ls a ventrally wound spiral and loop-shaped with I I/5
turns ; the windings are very close ; its width is 7 pm.
Buccal cavity rather narrow but provided with a big dorsal spear-like pro-
trusible tooth. The anterior part of the buccal cavity is strongly sclero-
tized, forming a rgulding ring' for the big dorsal tooth. thro small ventro-
sublateral teeth are also present. The cheilostome is 12-folded.
Pharynx very muscuLar wittr a well developed buccal buLb and an elongated ter-
minal bulb. The musculature is longitudinally orlentated in the buccal bulb.
The pharyngeal glands are obvLous ; the nucletrs of the dorsal, gland ls situa-
ted in the anteri-or part of the pharyngeal bulb, while the nuclel of the two
ventrosrrblateral glands are situated rnore in the posterlor part of the termi-
nal bulb. The dorsal gland opens at the base of the dorsal slde of the
spear-Iike tooth. The outlets of the ventrosublateral glands are probably
sltuated at the beglnnlng of the pharyngeat bulb.
Cardia 7 pn long.
Nerve ring at 60t of the neck length.
Ventral gland and pore not found.
Monorchic with the outstretched testis at the rlght of the intestine. Sper.m
cells large and globular (11 Um ln dlaneter) wlth a central granulated part.
Spicules regularly curved, with weLl- developed capitulun showing a tlpical
apical indentation. The shaft of the capitulum consists of a dorsal part
and a ventral part which overlap each other ; the shaft is completely sur-
rounded by the pnotractor muscles. The gubernaculum is siryIe plate-shaped,
I7-2t pn long.
15 to 19 big preanal sr4>plements are present ; in lateral view they conslst
of a distal plate which ls connected wlth a S-shaped sclerotized bar ; this
bar is provlded wlth a canal through whlch probably the connecting gland ls
openlng r the proxinal part of the bar ls provlded wlth an obvious muscle.
Tail conLcal with a polnted tlp i three caudal glands.
Females. Resemble males ln rnost aspects.
Didelphic-anphidelphlc wlth reflexed ovaries at the left of the intestine.





been described ln detail by Ftllpjev (1918), Rlemann
( 1963, as 1nqx at.t. p&deotua) .
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The anLnals of the Southern Blght of tlre Norttr Sea resernble specLnens of the
former descrlptiong in rcst aspects ; tlre reasurerents however nay vary fron
rattrer low (Gerlach, 1963) to \tery large (flllpJev, 1918) '





























In lts origJ-nal descrlptlon, Cobb (1891) found 28 preanal supplerents.
The structure of tlre buccal cavity and of the preanat stqrplerent and spicular
apparatus in tle males and the arrangerent of the anterior setae are the only
constant charact€rs of thLs specles
Pelupi.nin n.sp. 1
FLgure 58 A-D; Plate w (B).
Material studied : one male.
Iccallty : Bay of t{orlaix (Channel, France) ; flne subllttoral sand wlth
-go-sots11tlco11ectcdon23october1978bYDr.N.Gourbau1t.lleasureEents
Holotlpe d1 z - LO7 192 1510 1615 (sIide no 10148)t7 32 48 52
a= 31.1 b= 8.4 c= 15.4 cr= 2.4 sPl'c= 55 un
Descrlption
Body crylindrlcal wlttr rounded head end and conlcal taLl wlth a short ftLl-
form end.
CutLcle obvLously annnlated ttII the Ievel of the cephallc setae'




A. Head end dI ; B. Copulatory apparatus dl
Pharyngeal region d 1.
A, B'
50pm
Ftg. 58. PeuPin'i-a n.sP. 1.
c. Tail region dl ; D.
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papllliform. lltre four cephalic setae are 5 pn long and are sltuated at the
Ievel of ttre posterl-or half of the aq>htdeal fovea. Sonatlc setae short and
nuneroust on ttre nales tall.
Aqrhideal fovea wlttr a clrcuLar outllne, but $re splral orlgln ls obvLous'
by the aentral &t and ttre interruptLon at ttre dorsal glde (lt ls ventralLy
worrnd)
Buccal cavity very mtnute ; teettr apparently lackJ-ng.
Pharynx muscular wittr pyrJ-form terninal buLb.
cardia 15 Un Iong.
Nerve ring at 56t of the neck length.
Ventral gland and pore not found.
Monorchlc wittr anterlor testls at the rlght of ttre lntestine.
Spicules slender, lrregrularly curved ; wLtlr prontnent capituhn. and E small
ventral velum. The gubernaqrlum Ls rather short (15 Un) and clunsy. Pro-
nlnent protractors of spictrles and g.r:bernaculun developed.
T'1yo \rery snall po?es are present Ln the preanal regJ.on ; they are aPParent-
Iy not connected wlth gland cells.
Tail conlcal ln tts ftrst half and wlttr a fJ.llform, heavlly strlated end I
ttrree caudal glands ; poLnted splnneret.
Diagrnosls
PelUpinin, n.sp. 1 l-s charact€rized by lts swollen aqrhl.deal fovea, a slender
splcule wLttr a well developed capltuh.un, an Lrregularly crrnred shaft and a
snall yentral gelnm ; the talL has a ratlrer short fllLfotm end Part which
ls heavlly annulatcd.
Discusslon
Irp to now, three specles have been descrlbed Ln ttre genus PelUpilia; l.e.
Penpiain, 6laAeil0ft, vltl.elto, tg7t, Petupinia. husit.l{leser & Eopper, 1967,
Penpiain 6tti.a.&Lcsildnts (Tlm, 1962) .
Pe.lUpi,tdn n.sp. 1 ls dtfferentLated frcu ttrese ttrree species by tts blg
aqrhid, short taLl and shaqre of the splcules.
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Petupinin n.sp. 2
Figure 59 A-F; plate II (J).
Material studied : two ma1es.
Locallty : R 7p (33) i R 10p (85). Baie of Morlaix (Channel, France) t sub-
littoral fine sand wtttr 30-40t silt ; collected on 9 and 28 August
1981 by Dr. N. Gourbault.
Measurements
Ilolotlpe dr . nrc (slide no 10149)
a= 51.g b= 11.9 c= 7.4 c'= 1O.O spic= 32 Un
Paratype dz : tail is broken (sllde no 10150) ; spic= 35 Um
DescrLption
Body cylindrical wLth ror:nded head end and fillfotm tail.
Cuticle obviously annulated (8 annules over 10 Un), the annulatton surrounds
the amphld partly.
The six lnternal lablal sensllla not found ; the sl.x external lablal sensilla
are papilllform ; the four cephalic setae (4 Un) are sttuated at the anterior
border of the angrhideal fovea. Eight cervical setae (7 'Un) present. Other
somatl,c setae not found.
Aryhideal fovea ventrally wourrd, splral and loop-shaped wlth a circular out-
' Iine i 6 un (1.e. 30t of t}e c.b.d.).
Buccal cavlty cyathiform wlttr mlnute dorsal tooth and probably two ventro-
sublateral teeth.
pharynx muscular wtttr pyriform terminal bulb ; Lumen not heavily cutlcula-
rized.
Cardia 10 un long.
Nerve rLng not found.
Ventral gland and pore not found.
Monorchlc ; positlon of anterior testis ln relatLon to intestLne not clear
(poor fl.xatlon).
Splcules regularly curved wittr welL developed round capLtulum and a well
sclerotized velr:m ; gubernacuh:m plate-shaped, 19 Un long.
Seventeen preanal cr4>-shaped sr4>plements ; each sr4>plenent consists of three
parts ; an outer platc, an Lnner cup and a proxi.nal protrusLon which Ls Ln







Fig. 59 . ?etupinLa n.sp. 2. A. Head end dI t B.
C. Pharyngeal region dt t D. Tail region d
tus d2 ; F. Preanal region dz.
Copulatory apparatus d1 i
; E. Copulatory ap.para-
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fatl f,tllf,oru and obnlorrsly annulated j only ttre gnlll tJ.p le not annulat d.
Thre€ caudal glande.
oif ferentltl dl€ao..l,r
PU fn h, roep. 2 ls charaetarlzed by the prasencrr of,, L7 preanal su[Plemntgr
cutLcular annulatisn whlctr reaches ttll ttre regLon of ttre aphld and b1t the
slenderl heavlly aonulatad tatl (cr- 10.0).
Dlssugeioa
Pelupiltit,r,egt?- rltt!3n, tloc P. 62tge,?t*A, \tltlcllor 197t, rhl,ch l,a tho otJrrr
spcc!:u ulth pnand (tt) rrl4xlcnntr tn ttrc nrlcs, bV tE urclr ghort r ttll,
fr.tre Breanal l4plontrtr of P, $4el)afia an snell tubtflt rhth thr n4rplc-
mnte ot PeUfiJda Derp.2 |rrq o.rp-ghtPr0.. ..1h. ventral Yulun gn tb. tplaul.r
le $€11 dewloped tn Powpiaia n,sg.Z and abeent in P. 6legdltf4,
Signplwnanern ,ul,6ulll. (cobb, 1933)
Ftgrura 60 Ar-It platc VtI(Fl .
Materlal Etudi.€d : four maleer tws fenalegr four Juneniles.
. Localtw r Southern Btght of tlre Norttr Sea I 15 locilLtleg (trig. 231 r Tables
t a 21.
Meaguremntg
t , 99 169 t{ 1137 .dr r f2{5 (gli.& no lOl5li
a- 32.9 b. 7.8 a. 11.5 cr- 2.8 splc- 178 un
a - to2 L79 588 9979r z tl05 (s1l& no 10152)










t'tales (n= 3) Fenales (nE 1) Juvenlles (n= 4)
.13 9; J4 6, t J4 9
765e 975e 985;1133'
24.7 i 25 .O i 25 .3 t 24.6
5.8; 6.4i 6.2t 6.1
9.3; 9.0; t2.3i IO.2













Males. Body cylindrical wlth rounded head end and conical tail.
CuLicle ftnely annulated ; head end and tail tip not annulated.
Slx internal labLal sensLlla are setiform (4 Un long) ; the slx external La-
bial setae (6 Un long) are situated at the anterior border of the amphid.
The four cephallc setae (14 Un) are mre or less at the same level of the ex-
ternal lablal senslLla. Elght subcephallc setae are sl-tuated at the poste-
rior border of the aqrhideal. fovea.
Eight rows of somatic setae are situated along ttre body length r some of
these setae are lost so that only an oval pore Ls vlslble i each seta is
connected wittr an r:nderlying granulated epldermal gland cell.
arphideal foyea wittr a circular outllner but rrentrally wound, loop-shaped
and spiral wittr I t/4 turn ; lt is situated ln the non-annulated part of the
head reglon r its diameter ls 15 Urn or 40t of the c.b.d.
Buccal cavity is cyattriform and coryletely surrcllutded by pharyngeal tissue i
one big dorsal toottr and two smaller ventrosublateral teeth are Present ; a
ventral field of nr:merous very smaIl denticles is also present. The dorsal
pharyngeal gland opens at the (dorsal) basis of tha dorsal tooth.
pharynx muscular wittr well developed pyriforn termlnal bulb whLch consists
of two parts r the pharynx Is somewhat broader at the level of the buccal
cavity too, but does not form a reaL bulb.
Cardla 12 Um long, proml-nent.
Nerve ring at 59t of the neck lengttt.
Ventral gland and Pore not found.
Monorchic with anterlor testls sltuated at ttre left of the lntestlne i vas
deferens rather narrohr. Spem cells are elongated granular structures (10
Un long).
Spicules long ; the shaft consLsts of two parallel sclerotized bars which
wtdened a bit at their proximal end ; no real capLtulun is fotmed. Thelr








r19. 60. 9lgrreplwtWWm. ttu6um. A. Head end dl r B. Tota1 view dr ; C.
Tail region d2 ; D. Head end 9I r E. Preanal supplenents dt ; F.
Tall reglon dl , c. Head end Juv 3 ; H. TaiI region 91 ; I. Sperm
cells d t.







Gubernaculun is plate-like and its length varies between 30 and 45 Un. Spi-
cular protractors parallel with the shaft of the spicules. Other muscula-
ture is not obvious.
Numerous ventral preanal supplerents are present ; their number varies
between 16 (in males with short spicules) to 2l (in nales with longer spicu-
Ies). The supplements are heavily sclerotized structures which have a sig-
rnoid shape ; they are connected with gland cells which are situated at the
right of the vas deferens in dz and at the left of the vas deferens in dt.
A 7 pm long ventral seta is situated in between tvto supplernents, and l-s also
connected witJl an epidermal gland cell.
Tail conical, with a swollen non-annulated tail tip ; the ventral and dorsal
cuticle of the tail tip is swollen and rnore refractive than the adjacent cu-
ticle. Three caudal glands open through typically swollen ampullae.
Females. Resenble males in most aspects.
The typical swollen tail tip is also present.
Didelphic-arphidelphic with anterior ovaqf at the left of the intestine,
the posterior ovary at the right of the intestine t vagina 4 pm long and
surrounded by two small, round vaglnal gland cells.
Juveniles. Resemble adults in most asPects r the cutLcular rnodification at
the tail tip is already Present.
Discussion
SLgnapLwnnnema tut$un (Cobb, 1933) has been thoroughly described ry Gerlach
(1951) from the KieI Bay. Gerlach also found male speclmens with shorter
spicules (67-91 pm long) and male specimens wlth large spicules (170 Un).
The dimorphism in the length of the spicule is unique within the genus S.cg-
mopllortAylen4t and perhaps also within the Desmodoridae.
The other diagnostic characterlstics are in complete agreernent with speci-
mens from the Kiel Bay (Gerlach, 1951) r the original description of S. n4-
du.nr is not illustrated with figures and is only provided with a rather short
description (cobb, 1933) .
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SfnJLLnia. pahtaifi$el4 (Bastlan, 1865)
Flgure 61 A-N; plates I(C) 
' 
IV(B), V(A), \n(C) and VII(A).
Materlal studied : flve nalcs, fLve f,emales.
IocaIlW : SoutJrern Btght of ttre North Sea I 21 localLties (f1g.236; TableE
1 & 2).
Measuterunts
dr3 86 t66 M 2660 2835 (eIlde no 10153)17 36 44 48
a- 59.1 b- 17.1 cn 16.2 cr- 3.6 spLc= 79 un
91 : ? 166 L682 3183 3380 (slide no 10154)17?4874























Spinini,a pMttAi.tidUrl }r.as been descrlbed ln about 60 papers. llhe North sea
specLnens agree ln rcst aspects wlth the already degcrlbedl speclmns I ttrere-
fore, I wlll only dlscuss addltlonal new f,eatureg.
En f,aoe vlew of t$e head reglon lndlcates ttrat the elx lnternal lablal paptl-
lae are sltuat€d at thc lnner elde of glx, clearly separated, Itps. The ex-
tarnal lablal pqrlllae are situated at the outer eLde of the llpe I the cu-
tlcle surlounds the llp roglon conpletely;1.€.ln lateral vlew are ttre
llpe not separated fron the remalnder of the head. llhe llpe seens to be
oryIetely lnvaglnated ln lateral vlew. llhe characterlstlc rDladenbtldung.rl
caueed by t[e 12-fo1&d nestLbulum is obvLous ln sore speclnens.
One gnall &rsal tooth ls present ln the buccal cavlty.
Ventral gland absent , nurerous snall epldernal gland cells are especlatly









Head end g1 ; D. Apical view of ttre tip region d ; E. cross section
at the tevet of the amphideal fovea d ; F. Pharyngeal region d1 ; G.
Genital systen 91 r H. Total view dl i I. Copulatory apparatus d1 i
,I. Copulatory apparatus d3 r K. Cross section at the level of the
capitul,rm of the spicules ; L. Transverse section at the level of
the shaft of ttre spicules ; M. Tail region 91 ; N. Tail region d3.
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The splcules are heavily sclerotized ; they consLst of two paralle1 bars
(in lateral view) provlded wittr a well developed, closed capitulgru. A
cross section through the capitulun lndicates that the capltuh:m is dlvlded
in two parts by a sagLttal bar (cf. right spicule in Fig.61K) r nore pos-
teriorly, the tredian bar becomes less pronounced and finally dlsappears
(cf . Fl-g. 61K, left splcule) . The capltulr:m is coryletely surrounded by
the protractor muscles. In lateral view a very thin velum at the ventral
side of the spicule ls visible. A cross section through the shaft of the
splcule shows that the velum consists of a solid ventral protrusion ; this
part is surrounded by the protractors too ; these muscles are bordered at
the lateral slde by large granulated cells.
The female genital system cpnsists of two, rather short, reflexed ovaries i
the anterior ovary is bent to the left ; the posterior ovary is bent to the
right. Sperm cells are irregulartry d.istributed in the proxinal part of the
uterl or in the rurpaired uterlne charnbre. One or two eEgs are present in
each uterus.
Numerous Suctoria nay be present, especlally on ttre tail of the specimens.
Pteudonclu,t decenpapillnttu ward, 1974
Figure 62 A-tli plates I(G) r II(D), IV(F), V(K), Vf (c) and VII(D).




Blght of the North Sea ;
2). 8 localities 










101 179 M 24t3 2540 (slide no 10155)
ct= 2.9 spic= 53 Um
2500 (slide no 10156)




















FLq. 62. PteudonclluA decempapi)-La.tut. A. Itead end d2 ; B. Head end d9 t
C. Buccal cavity d3 '; b. Head end g2 t E. Copulatory apparatus d3 i
F. Head endguv 1 ; G. TaiI region d3 ; H. Tail region 92 ; I' Pha-
ryngeal region d3 ; J. Apical vl-ew of the lip region d r K. cross
sectj.on at the level of the odontia ; L. Cross section at the level




























yglgg. Body cylindrical with btunt head end and conical tail.
Cuticle with faint annulations which reach ttre level of the cephalic setae.
The tail tlp ls not annulated.
Somatic setae (4-11 Un) in eight longlt'udinal rows.
The six internal lablal sensilLa are not found (even not in en face view).
The slx external labtal sensllla are 2 ym long. The four cephalic setae are
14 Um long and sitgated at the outer border of the lablal region. Eight sub-
cephallc setae (11 Un) are sltuated at the anterior border of the anphldeal
fovea. The anphldeal fovea l-s ventrally wound, spiral and loop-shaped ;
2t-23 yn long and 19 Um broad (1.e. 56t of t|e c.h.d.) ; the anterior part
of the fovea is more cutLcularlzed than the posterlor part.
The rrcuth opening is sllt-llke, bLlaterally syrnnetrical and surrounded by a
striated labial membrane ; the opening is not vlsible in lateral view because
it consists of a dorso-ventral slit' The biraterar syrunetqr is evenso pre-
sent in the structure of the buccal cavity and the rest of the pharynx i i.e.
the dorsal sector of the pharynx is reduced.
Buccal cavity large, 35 yn deep and fully surrounded by pharyngeal tissue i
divlded into an anterior prostomal reglon and a posterior metastonal reglon
both wittr heavily cutLcularlzed walls. The anterlor border of the prost'oma
is bordered by a cuticular bar ; posterior of thls bar are elght odontia'
from which either 4 or g are vislble in the same focus ; this depends on the
opening of the buccal cavl-ty itseLf : when the openlng ls more or less closed,
the four odontia of each 'lateralt slde are ln between each other so that in
lateral vlew ttre nurolcer of the odontia rntght be difflcult to count. Ho!'Ievert
an en face view shows tlre exact posl-tion of the different odontla. The dor-
sal anterlor border of the prostona has two (dorsolateral) tooth-Ilke pro-
trusions. The border between prostoma and netastoma exhLbits tlto palrs of
prominent teeth, which are placed at ttre ventral border of the rpseudol-ateraLl
wal1s of the buccal cavity ; the walL of the metastoma is also heavlly cutl-
cularized wLttr a minute dorsaL sclerotized part.
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Pharynx very thlck and muscular with a pyriform bulb'
Card1a 9 Pn long.
Nerve rlng at 56t of the neck length'
Ventral glancl and Pore not found'
Monorchlc witlr testis sl"tuated at the rlght of the l-ntestlne'
splcules heavlly sclerotlzed wlth well developed capltulum and pointed dls-
tally , a weak velr:rn ls present. Gubernaculurn snall, parall'e1 to the spicu-
Ies. Muscular protractOrs are promtnent i retractors are not found'
A single, spLne-J-lke seta, @nnected with a prominent gland celf is sltua-
ted at 16 un from the cl"oacal opening. More anteriorly extends a median ve-
hlo ttrrough whlch gland cells open in ten tubiform outlets'
Tall short, wlth three prominent caudal glands'
Fernales. Resenble males in npst aspects'
ggy*!lg:. The snallest juvenlle ('Juv stage II) has alreadv the odontia.
adults (3 Um).lltre external
The a4thideal
labial sensilla are markedly Longer than Ln the
fovea ls smaller and very wealcly sclerotlzed'
Dlgcusslon
The exact nunlcer of odontla is dlfflcult to cgtnt ln lateral view of PaeU-
d,onoht"ll specles : when the nouth cavlty l.s closed and the odontla of both
'lateral , sides are very close, we have the iryresslon ttrat twLce the exact
number of, the teeth are present. In the lLterature, ttre exact nr:mber of the
odontia Ls therefore often overestLnated'
speclnens of the southern Btght of the North Sea agree with the descrlption
of P. deyempOqilt1.tgA Ward, L974 except for the nunber of odontia' Reexami-
nation of, the holotype reveals that there are not 16 odontia as nentloned by
ward (L974\ but onIY eight'
PteudoneJuU decorittch,c war*rick, 1959 ls very close to P' decempapilla'tU i
however, ttre flrst specles has 13 (lnstead of t0) preanal supplementsl
shorter cephalic setae, absence of setae on the tall' In P' deCOWLnelUL'
'about 20, o&ntia were descrLbed , lt is very probable that only etght
(counted trrlce - 16) odontia are present together wittt the two dorsal pros-
tonlal protruslons (counted twice = 4). It was not posslbLe to re-examlne
the tlpe material of P, deegwLnchi'
%eudoneJyty pacru/Sej,6ott16 Blome , tg82 ls also very s1nllar to the North Sea
materlal, maJ.nly because of the presence of eight odontla. Eostever, the spi-
cular apparatus of P. p1gh46et!6ai ts very weakly sclerotized and the capltu-
lurn ls not well developed. Thls specles also has ten small preanal sl4)plenents '
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Acontl'aplattgltt n.sp. I
Flgures 53 A-G, 64 A-Kr plates II(E), IrI(D), V(I), VI(M) and VII(I).
MaterLal gtudled : trp nales, one fenale' tilo JuvenLles.
r,ocaltW : Ba:f of, Calvlr Corglca,(42035 | e6"ll-8c4{ ro9n8)
Septe&er 1983.
Medit€rranean i coarse sand. Statlon 4




- 131 341 2IQ,o ,eso (srLde no 10157)n--T 46 46 44
a- 62.0 b- 8.4 c- 31.7 ct- 2.0 splc= 104 un
- 152 351 1458 2849 2980 (slLde no 10158)27 48 51
a- 47.3 b- 8.5
53 44
c- 22.7 cr- 3.0 V- 48.9





a- 51.4 b- 7.0
92 2tO








a- 39.2 b- 4.9
20
c.11.5
iluv 2 3 - 140 323 1898;6: leeo (gllde no 10161)
c- 27.6 cro 2.3
IbgcrLptLon
!g_le:. Body cyllndrlcalr elongated witlr blr:nt head end and conlcal tail.
CutLcle annulated, exccpt sephallc capsule and tall tiP I each annule about
1.5 pm broad I $re Lnterannular Barts ane not rrery pronlnent. The ceBhalLc
capsule 1e 17 Urn long and 34 Un wlde at Ltg base. lltre non-annulated part
on the tall 1g 25 Un long and narrcwlr dlstlnctly at lts ventral sld€. Nlrc-
rous thln sonatlc setae are Present on the taLl.
In the holoepe malel the posltton of the setae at th€ ant€rior border of
the cephallc capsule le not qu.Lte clear becauee rcst of these setae lt€ coD-
E--T 46 46




rig.53. Aes,ylthophilqnx n.sp. 1. A.
apparatus d1 r C. Total view dt
system 9f ; f. Tail region dl i
Pharyngeal region d1
r D. Tail region I 1






pressed towards the anterlor border of the cephalic capsule. The exact num-
ber and positlon is more obvious ln the apical view of dz. The J.lp region
is partly intruded in the cephallc capsule ; the external lablal sensilla
are only visible ln apical view. The four cephalic setae are 7 pm long ;
eight pairs of preaq>hideal sr:bcephalic (9 and 6 pm long) setae are present
at the same l-evel of ttre cephallc setae. Only one additional somatl-c setae
is present at the end of the head capsule. The somatic setae (4 Un) are very
thin and are probably arranged in elght rows from whlch only the four sub-
Iateral rons are well pnonounced in the pharyngeal region.
The amphideal fovea is ventrally wound and spiral with one turn ; its dia-
meter is 9 yn or 28t of the c.b.d.
The outerpartsof the llps are strengthened with 12 well pronounced rrhabdionsl
(cf. 'tubes' described Ln RLch.telUi4 speci.es b'y soetaert & vlncx (in press)).
The buccal cavity is provided with one big dorsal tooth, and a ring of small
denticles from whlch two subventral ones are a bit more pronounced.
The pharynx has an elongated, muscular end bulb (t8O Um long or 53t of the
pharyngeal lengttr). The pharyngeal lunen is very heavily sclerotized over
its whole length. Three longltud.lnal tubuli which are heavily sclerotized
are present at the connection of the three pharyngeal sectors and extend titl
the pharyngeal bulb. In the pharyngeal region, nunerous elongated epidermal
gland cells are present.
The cardia ls 12 pm long. The intestlnal cell"s have rounded inclusions and
the apical (lnner) part of the intestinaL celLs is not granulated and forms
a translucent lLning of the intestinal luuEn. The rectum is not qulte ob-
vious because of the large spicular muscles withln the cloacal region.
Nerve ring at 38t of the neck lengttt.
Ventral gland and pore not found.
Monorchic wLth anterior testis at the left of the intestlne. Testls top sl-
tuated at 35t of the body length. Sperm cells ror:nded (15 Um diameter).
The spicules are heavlly sclerotized with a well pronounced capitulum ;
length 2.t-2.4 anal body diameters (along the arc) ; the capitulum (15 pp
long) sunrounds the apical part of tlre shaft of the spicule. Gubernaculum
pLate-shaped (35 yrn long) and surrounds the distal part of the splcules.
The splcular protractors are sl-tuated at the ventraL and the dorsal side of
the shaft ; ttre retractor is less pronounced and extends from the apical part
of the capitulun to the lateral body wall. The gubernacular protractor ex-
tends fron the proxlnal part of the gubernaculum to the ventral body wall of
the tail t the retractor extends from the distal outer part to the dorso-
Iateral body wall.
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Fig. 54. AcnntlWplnnunx n.sp. 1. A. Head end dl , B. Buccal cavity d1 i
C. Apical view-of the lip region ; D. Cross section at the level of
the cheilostome ; E. Cross section trhough the buccal cavity ; F'
ttead endQt ; G. Buccal cavity 91 ; H' Head end Juv 1 ; I' Head end
Juv 2 ; J. Tail Juv 1 ; K. Tail Juv 2'
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One medio-ventral cuLlcularized preanal supplelrent (at 9 Um of the cloacal
opening) l-s connected with a prominent granulated gland cell. From the an-
terior part of this srpplement, a ventral cuticular velum ls developed which
is annulated too and whlch is provtded with 16 small canals (tulutt) whtch
are connected wittr prorninent gland cells. Other pre- and postcloacal, elon-
gated granular gland cells are evenso welL developed.
Three caudaL gland.s end tl:rough a well developed spinneret.
Female. Resenbles males ln most characters ; only dlfferences with the ma-
les are mentioned.
Tail !s relatively longer (c'=3.0 in gr and ct= I.8-2.0 in males) and the
ventral dlfferentlatlon of the non-annulated part of the tail is absent.
Didelphic-amFhidelphlc wlth reflexed ovaries r tvto spermathecae at the level
of the very short ovlduct. The uterus wall consists of tffo parts ; cells
with a granulated content are present close to the vaEi.na (in this region the
cell boundaries are not very obvious) and clearly defined cells with very
well pronounced vacuoles close to the ovlduct. Vagina is very heavlly sclero-
tlzed (30 yn long) ; vagLnal sphlncter is well pronounced ; two pairs of ni-
nute vaginal gland cells are present.
Juvenlles. Juv 1 is probably ttre fLrst Juvenile stage of. Acantltophongnx
n.sp. 1 (only three to four cells of ttre genltal system are developed) ; the
nqrnber of anterior setae ls llrnlted to the four cephalic setae (10 pm at the
anterior border of the head capsule). A dorsal replacement tooth is present
at the base of the functlonal tooth.
The tail is very long ln cornparlson with the older stages.
ted part of the tail Is not differentiated.
Juv 2 is probably the ttrtrd male Juvenile stage because of the development
of the genltal system (not symetrlcal) and because of the sllght dlfferen-
tlation of the non-annulated ventral part of the tait.
The arrangenent of the anterlor head setae is as follows : four cephallc se-
tae are 10 Um long and eight subcephallc setae (10 Um) are situated at the
sane level.
Ep|zoic colonies of bacteria are dlstrlbuted along ttre bodly length (espe-




AeantlWptnlqnt n.sp. 1 ls nalnly characterlzed bV t6e Btructure of t5e male
splcular apBaratulr (sPlcules long wlth Bronowrced, round capltulrrn whlch
surrounds tlre proxlnal part of the shaft of ttre splcule coryletely) and by
ttre weII gclerotlzed preanal ar4rplenent and ttre 16 snall canals (rcre or
less equ!.dtstant) whlch are sLtuated tn a redlan velgm' All canals are out-
lets of granulated glands whlch are evenso preEent orrer the whole body length'
Because of, ttre arrangement of t[e preanal sr4rpleEents, two knwn species are




A. rtco76 has elmtlar arrangement and dtroorphisn of ttre preanal st4>plenents,
i.e. it has 12 pore-llke Btructures and one well developed, round preanal
paplllae. Eowev€r, tlre splanle of, A. nLel*tl ia only 55 Un long (lnstead of
104 Un tn ACnnrttAptntqnx n.sP. 1) and ttre total bodty lengttr Ls only half that
of the new specles. AeAntlOphOtWX rtCAilA has ttro crowns of eight Eetae at
tlre level of tlre aqrhldcar f,ovca, whi.ctr are absent Ln Aca'n'thophilLwx n.sP. 1.
Aentiltoplnugnx niglfu hag slntlar dlrensiong as AcatrilAplwhgnx' n'EP' 1 but
dlf,ferencrE ar€ : nale ta11 of A. AigLdA ts 3.1 x anal body dtareter (t'8-
2.0 ln AcattttoPtWtgnx n.sP. 1). A. nigida has 14 equal preanal st4rplenents'
AeAn"ttWplWanX nigLdy is tle otSer specLes of tlre genus (next to the n'3P' 1)
wlth a well developed capltulr:n of the spLcule but ttre eplculea




Figure 65 A-F; plates IIr(E), y(F) 
' 
Vr(I) and yII(E) '
Material studied : two males.
Locallty : Bay of CaLvi, Corsicar Medlterranean; Station 4 (42"35'46"N-
8044'09"8), -32 m r very caarse sand ; collected 6 Septenber
1983.
Measurenents






b= t4.4 c= tt.7 cr= 5.2 spic= 50 um
? 116 M 1573Paratlpe dr : ?2734
49.1 b= t4.4
1670 (slide no 10153)
c= 17.2. cr= 3.7 spj.c= 49 un
DescrLption
$lgg. Body cyltndrical wlth swollen head end (cephallc caPsule) and cy-
Iindro-conlcal tatI.
CutLcle coarsely annulated, annules 3 yn ln the cervlcal reglon, 1 Un from
the pharyngeal end onward. Cephalic capsule consists of, two annules t the
posterlor annule l-s the longest and is clearly swollen ; it is 18 pm broad
at its base, 21 yn ln lts niddle and agaLn 18 yn at lts anterior border ;
it ts 9 pm hlgh r the anterlor annule of ttre cephalLc capsule is 3 yn broad.
The 1tp reglon Ls evenso weII cuticularlzed ; the labial sensilla were not
found. lghe four cephaltc setae are 14 Un and situated on the crephalLc cap-
sule at the posterLor level of the a4>hideal forrea. No subcephalLc setae
are present on the cephalic oapsule. Sonatlc setae are very long (between
8-22 Um) and arranged in elght longLtudinal rows.
l1lre anphldeal fovea Ls splral ( 1 I/2 turr.)r J-oop-shaped and ventrally wound i
it has a dlareter of 10 pm, J..e. 461 of the c.h.d. and is situated in the
posterLor part of the cephalic capsule.
Buccal cavity very smal-I and teeth are apparently lacking ; one very small
dorsal tooth present but difficult to recognize.
pharynx muscular, surrounds buccal cavlty coryIetely, witlr pronJ.nent round





g.i-g. 65. BOLbon€,Ix4 n.sp. 1. A Head end dl t B. Pharyngeal regton d1 ; C.
TatI reglon d1 ; D. Copul-atory apparatus d1 ; E. Copulatory appara-
tus d2 ; F. Total view dl.
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Cardia prorninent wlth two large nuclel ; 8
high.
Nerve ring at 66t of the neck length.
Ventral- gland and pore not found.
Um wlde at its base and 11 Un
MonorchLc with outstretched testis at the left of the intestine ; testls
top in the anterlor bodlt half (at 47t of the total body length).
Two equal splcules ; ttrelr lengttr ls about twice the cloacal body diameter;
capitulum rorrnd with a ventral hook-shaped protrusion ; a prominent velurt
extends from tlre aplcal part of the spicular shaft to the distal tip of it.
The ventral spicular protractor extends between the ventral part of the ca-
pitulum and the rriddLe part of the gubernaculum ; the dorsal protractor ex-
tends from the dorsal slde of the capitulum to the dorsal side of the guber-
naculum. The retracLor extends from the lateral part of the capltulun to
the latero-dorsal body waJ.I. The gr:bernaculun ls 7 pm htgh and is 15 Um
Iong and the lateral pleces consist of several sclerotized ribbon-like struc-
tures (for the connection wlttr the ventral spicular protractor). The pro-
tractor extends from lts posterio-dorsal part to the ventral- body waII.
Cutlcular annules on the tail are equally broad over the whole tall length ;
the tall tip is not annulated and ttrere ls only a weakJ.y developed spinneret.
Three caudal. glands.
Dl f ferential diagnosis
Bolbonema n.sp. t Ls characterlzed by a slender body provlded with long,
somatic setae r the spicules have a well developed hook-shaped capltulum.
Coryarison wlttr the tlpe species of the genus is not posslble because Bolbo-
nena brLevlco%e Cobb, 1920 is only known from two females.
BoLbonetm Longi.teto64. (,fensenr 1985) is different from the new species by




Materlal stud.led : four naleg, one female'
lpcallW : BaLe of MorlaLx (Channel, France)
- 
3o-5ot gllt I oollected by Dr' N'
A6,111 1983.
; subltttoral fLne sand wLtlt
Gourbault ln October 1978 and
1040 (sltde no 10164)
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82 149 734 LI75 1310 (slLde no 10155)
cr= 5.6 vo 56.0
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u3lgg. Body cyllndrlcal wlttr blunt head end and attenuated tatl.
Cutlcle annulated (annuleg 1.5 Um broad ln the cenzlcal regLon' 1'um Ln the
remalnder of the bdy). cephallc capaule well developed, 1g un broad at lts
base and 12 um hlgh, ornamntated wtth snall perforatJ-ons.
Ltp reglon also well cutlcularlzedi not perforated ; may be coryletely ln-
truded.
The sLx Lnt€rnal and the slx external labial sengl'Ila are papllllf,orm and
very thLn. lxhe fo'ur cephalic setae (4 un long) are sltUated on ttre cephalLc
capsule at tlre antcrlor border of the aqrhideal fovea' No subcephallc setae
on the ccphallc capeule. Somatlc setae arranged ln etght' rows along the
whole body lengttt.
Aqrhldeal fovea spiral (t t/ 4 turn) , loop-shaped and \tentrally wound I 6 Un





A- D,H F, Gtl
Fig. ee . |Unedot4 n.sp. 1. A. Head end dq ; B. Buccal cav1-ty d4 ; C.
Head end dl ; D. Head end 91 t E. Total view dI t F. Pharyngeal re-
gion d4 ; c. ruff reglon d1 ; H. CoPulatory apparatus d1 ; I. Tail
region 9 1.
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Buccal cavlty small with a small pointed dorsal tooth' Pharynx muscular with
rounded tenninal bulb and surrounds the buccal cavlty conpletely'
cardta well developed, 11 Un broad at lts base and 12 um long'
Nerve ring at 56t of ttre neck lenqth'
Ventral 91and and pore not fowrd'
Epldernal gland cells not very pronlnent'
Monorchic with outstretched testis at the left of the lntestine'
Equal splcules, regularly curved wlth well developed capituh:rn ; an lndistlnct
velum is present between the ventral side of tjre capltulr'm and the distal tip
of the spicule. Ventral protractors extend between tlre capituLum and the
subventral body wall ; dorsaL protractors follow the dorsal side of the shaft
of the spicule to the gubernaculuut ; a retractor ls extended between the an-
terior part of ttre capitulum and ttre lateral body wall' The gubernaculum ls
plate-shaped, 19 un long and surrounds the d,lstal tip of ttre spicule' The
protractor of the gubernaculum seens to be contl-nuous wlttr ttre dorsal pro-
tractor of the spicule. T1'Jo granulated glands are present anteriorly and
posteriorlY of the cloaca.
Tail attenuated , tail tlp not annulated
short spinneret developed ; three caudal
Iggr3lg. Resenbles ttre male in all characters'
Genital system not well developed in ttris sSteclmen ;
with refLexed ovaries. Vaglna not much sclerotized'
dt de lpht c- aq>ht de lPhl c
Dif ferential diagnosi.s
DUnedOnA n.sp. 1 1s iharacterized by the absence of sulccephallc setae on
ttre head capsule, ttre Presence of small perforatlons of the head capsule ' ttre
small dorsal tootfi, the round pharyngeal bulb, the shape of the spicules and
absence of preanal cuticular nodiflcatLons ln the maLes' ft resembles DeAmO-
dona etwLC4 Vitiello, t97t, OUmodotta gen'Ue-hi Vltlelto ' 1'g7I' Delnvdonn n/w-
Ailrg, wamtLck, 1973 and ilUmodong' rcotdeUi't de Man' 1889 because of the ge-
neral body shape, tail shape and the presence of a capJ'tulutr on the Spicule'
\UVOdOnn n.sp. l dtffers however from t5e known species in followinq as-
pects : ?. coy/':eJ has a smaller cephallc capsule whLch is not perforated and
the body ls more cl-'nsy (6= 19) . O, gen'LaChi ls characterlzed by a nore fi-
Iiforn tail, spicules with a capituJ-r:m with two central hooks' and the ce-
phalic capsule 1s divided in two equal Parts. O. t71Aful' is much longer (2'8-
3.3 m) witlr a relatlvely longer pharlmx and tail ttran the new species' The
cutlcular annulation is very fine and ttre cephalic capsule is shorter (i'e'
and with undiff,erentiated cuticle i
glands.
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its widttr ls nore ttran tlvlce tts helght) .
0, lcaldenAiA resenbles the new specLes rcst closely, but ttre partLcular
shape of the spJ.cule Ln 0. tcoLduAiA (capltulun not mrch broader than the
shaft of the epi.cule and tlpLcal knick ln proxJ.mal part of the splcule) and
the non-petfosated cephallc capsule are ttre nain dtfferences bebreen the tno
specles.
OunodpnpH.a ceplnlgta cobb, 1933
syn, OeAna do rLQlla tuuiafnslUn A11g6n, t928
vr (K) .Flgure 67 A-L; plates I(M)r III(F, iI), IV(K), v(c) and
Mat€rlal studled : flve nales, flve f,emales, elght Juvenlles.
Locallty : Southern Blght of the North Sea i 15 localltles (ffg.
bles 1 a 2) (notcd ae 0QAfrodpru tnnwi.t$cuhm tn Flg.
ecologlcal part and on p. 2O2).
Measurenents













1680 (sllde no 10165)
cr= 3.5 splc = 60 un
948 1,24591 t 34 34
30.5 b- 8.9
1340 (sllde no 10167)





























ln the regLon of
conlcal tatl.
Uq_l q. Body cyllndrlcal, broadened
well developed cephallc capsule and








FLg. 67. Oe'swodo,Q].U" cept.ola.ta,. A. Total vlew 92 i B. Total vlew dI ;
C. Tail region and genital system 9I ; D. TalL regton d2 ; E. Pharyn-
geal regionJuv t ; f'. Head end Juv 1 ; G. Head end iluv II ; H. Head
end Juv III r I. Head end Juv IV ; J. Head end dl ; K. Head end ?Z ;
L. Cuticle (in lateral optlcal section) dt-
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Cuticle with coarse annules, t.5-2 ym each in the cervlcal regl-on ; the
width of the cephallc capsule at its base is 1.4 times the length of it.
The body annules in the pharyngeal region and the cephalic capsule are clear-
Iy perforated ; the tail tip Is not perforated. Other body annules are about
1.5 um each and not perforated. Longitudlnal rows of spine-like structures
are situated on a thickening of each body annuLe ; these short 'spines'
become setiforn in the posterior half of the body ; the number of longitu-
dinal rows varies between 14 (pharynx end and mld-body) , 18 (at the level of
the testis top) and 10 (at the cloacal level). These setae are only clearly
visible in lateral vlew ; they resemble ln apical vl.ew cuticular rods. Eight
rows of somatic setae (5-7 Um) are situated along the whole body length. The
lip region is weakly cuticularized. The six lips can be intruded.
The cutlcle of the non-annulated and vacuolated cephalic capsule is 5 Um
broad at its base and 1.5 Um broad at its anterior end. From lateral optlcal
sections of the cephalic capsule, it bec€rnes obvious that the vacuoles cor-
respond with perforations wlthln the cuticle (natrix-Iayer?).
The six l-nternal labial sensLlla are 2 pm long r the six external labial sen-
silla are 4 pm long. The four cephalic setae (6 pm long) are situated at the
anterior level of the anFhideal fovea. Etght to twelve (5 un long) subcepha-
lic setae are situated on the cephallc capsule between the amphideal fovears
and the flrst body annules.
The arphideal fovea ls splral, loop-shaped (2.5-3 turns) and ventrally wound;
about 5Oc of ttre height of the cephallc capsule ls occupied by the amphideal
fovea which is about 55t of the c.h.d.
Buccal cavlty wlth strongly cuticularized walls. One big dorsal tooth and
one (right) ventrosublateral tooth.
Pharynx muscular, surrounds the buccal cavity corryletely and wlth a pyrlform
terminal bulb. Pharyngeal gland nuclei not foundr but the outlet of the dor-
sal pharyngeal gland celI ls probably situated at the dorsal side of the dor-
sal tooth.
Cardia well developed, 17 Um width at lts base and 10 pm long.
Nerve ring at 53-65t of the neck length.
Ventral gland and pore not observed.
Epidermal. glands only weakly developed ; small elongated granular cells are
present Ln the pseudocoel.
Monorchlc wlth outstretched testis at the rlght of the lntestine r spenn
cells spherical wlth a regular granular pattern.
The splcules have a short dlstal part that ls more or less horizontal and a
longT straight vertlcal part with a ventral bend at J-ts proxlnal part. Spi-
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cule length is about twice the anal body diarneter. Gubernaculr.rn is plate-
shaped (12 um long).
Tail conical with ncn-annulated tail tip (17 um tong) and well developed
spinneret. The three caudal gland.cells are not always obvious' Ventrally
on the tail and in the precloacal region (till about 30 Um anterior of the
cloaca) are long somatlc setae (4-7 Um long). No other preanal modlfications
present.
Iggr3lg:. Reserrble males in most characters i the somatic setae are less
numerous and completely absent in the posterior ventral part of the body'
nidetphic-amphidelphic with reflexed ovaries (both at the left of the intes-
tine). Vagina short and weakly duticularized. Tvo small vaginal gland cells.
Sperm ce]Is (probably in a spermatheca(?)) in the proximal part of the uterus.
One egg Q6 x 22 Vm) at a tirne in each uterus.
Juveniles
JuvI:foursPecimens.
range values: L= 330-390; a= 16.0-21.0; != 3'9-4'6 ; c= 5'9-5'3;
c'= 3.1-3.4.
Longitudinal cuticular ornamentation not yet developed ; the cephalic capsule
with very Iarge vacuolisations.
Pharyngeal bulb more developed in younger stages'
No subcephalic setae on the cephaltc capsule i no somatic setae except four
ventrally on the tail.
Numerous pseudocoelomoqltes (especlatly aloncl the pharynx) .
Amphideal fovea spiral with 1 1/4 turn.
- Dorsal tooth well developed and subventral- tooth very weakly developed in the
buccal cavitY.
Juv II : tr,,ro sPecimens.
range values : L= 440-560 ; a= 19.9-2t.7 ; b= 4.6-4.9 i c= 7.3-8.0 i
c'= 4.3-5.0-
Ten to twelve longitudinal rows of thorn-like structures present, i.e. short
setae which are sltuated on a thickening of the cutlcle.
No subcephallc setae on the cephatic capsule. Four somatic setae are situa-
ted at the flfth cuticular annule. Prominent perforatl.ons present in the
cephallc capsule.
Alryhideal fovea with two turns.
One dorsal and one ventrosublateral tooth obvlous'
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iluv III : one specl.men.
L= 900 i a= 28.9 t b= 6.? i s= 10.8 ; c'= 3.2.
Twelve longltudinal rotrs ; r'q'hldeal fovea wlth 2 1/2 turns.
Four somatic setae at the seoond crrtl.cular annule.
'Juv IV : one speclren.
L= 1120 ; a= 31.2 i l= 7.3 i c= t2.l ; cr= 3.6.
Aqrhtdeal fovea rrtth 2 t/4 tutn i four'subc€phalLc setae at the posterLor
part of ttre cephalli capsule. Elght rows of somatlc setae throughout the
whole body length.
Remark
Because of the thlck cutLcule and ttre Poor
genLtal prlmrdla are dlfflcult to analyse.
F19.67 H) nay be present (Clanophycea?).
Discusslon
flxation of sone speclnens, the
Iong epJ.zolc atructures (cf .
Few specJ.nens of OUvodorn @prnl.ouL have been found ln ttre past t NIg6n
(1929) described one male f:rom the Ca4>be1l IsLands, Gerlach (1963) described
one fenale from the Maldlve Islands and Boucher (1975) found a populatlon ln
ttre aay of l{orLaLx (pranae). Ttre species Ls:not vet.1t abundant tn the Sou-
thern Blght of, the Norttr Sea although lt occurs regularly ln tlre oPen sea
area.
The emended specles dl.agnosls ls as follows :
- cephallc capsule and cenrlcal boQr annules are clearly perforated ;
- tail tip not perforated ;
- 
12 to 24 longltudllnal rows of small thorn-Ilke structures present I
- anphideal fovea spLral, loop-ahaped wlth 2.5-3 turns ;
- one curved dorsal tooth and one small nentnosublateral tooth ;
- splcules 50-67 ym long ;
- vulva in the posterl.or part of the body.
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Ounp donells sangtinen (southern, 1914)
syn. OQangdota unguineg' soutlrern, 1914
Flgure 68 A-H.
I,laterlal studled r three males.
Ipcaltty I Soutlrern Btght of the Norttr Sea I 3 localltles (ffg. 147 r Ta-
----l_ bles 1 e 2). (noteE as oQAilwdonn unguinea in F19. t471 .
MeasureDentg
dr! 80 1,77 7469





a- 48.4 b- 8.2 c- 18.0 c'- 2.7 splc= 260 un
d3 , |ZZS (sltdc no tOl7O)
a- ? b- 8.4 cr 16.1 ct= 2.4 sPlcn 243 un
Descriptlon
Body cyllndrlcal wlth btunt head end and conLcal taLl.
CutLcle obvl.ously annulated sxcept for the head capsule and ttre tal'I tlp.
CutLcular annules are perf,orated ln ttre pharyngeal regLon. The annules are
2.5 pn wide Jqst, behind tlre head capsule, 2 Vm wlde ln the ntddle of, the body
and 1.3 Um at ttre tall end. Four longLtudlnal rows of, srrbredlan sonatlc se-
tae are sltuat€d ttrroughout the whole body length i these setae are at the
outlet of, epldlermal gland cellg (1.e. portdc). Frcm the f,Lrst cutlcular
rlng tIII t 3OO Urn behtnd the f,ront end, 12 longltudlnal rows of ftne rhafrs'
are pr€sent (alwayE ons per cultor,tar row). At t 300 Un f,ron the front end,
ttre lateral row of fLne rhairgr are repraced blt rvr-lLke marklngs which con-
sLst in fact of ln zlg-zag cutLcular rods arranged aE a cr€!8t. At 480 Un
before the tall endr ttrLa lateral dLfferentlatlon Ls replaced agaln by flne
haLrg.
llhe head capsule ls t as hlgh (28 Un) as nLde (29 Un) r llps nostly lntnrded.
tltre head capsule Ls Brovlded wlth a strongly plgrmnted rdenset caP whLch be-







1570 (s1l.de no 10168)
ct= 3.2 spic- 211 'un
1550 (gllde no 10f69)32
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Fig. 68 . Oelnpdone,tla mngwLnea. A. Head
C. Head end dl r D. Tail region and
Proximal part of the spicule dt r F.




end d2 ; B. Buccat cavity d2 i
copulatory apparatus d1 r E.
Total view dl r G. Cuticular or-
E
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The slx lnternal lablal sensllla are papilliform and are only visible when
the lips are rextrudedr. The sl.x external labial sensilla are setiform
(3 Un) and are placed at tJle basis of the lips Just anterlor of the begln-.
ning of the cephallc capsule. The four cephalLc setae (6 um) are placed at
the beginning of the front end of the a4rhideal fovea. Elght subnedlan sub-
cephalic setae (7 Un) are present posteriorly from the aryhideal fovea.
The am5rhideal fovea is spiral and loop-shaped wl-th t t/3 turns, ventrally
wound and 4O-50t of the c.h.d. Buccal cavlty rather small with one pointed
dorsal toottr and one (or two) ventrosublateral toottr i ventrosubLateral
tooth only seen in dz.
pharynx muscular wittr pyriform bulb ; a weakly developed stomatal bulb is
also developed.
Cardia ls 19 um broad at lts base and 14 Un hlgh.
Intestine wittr large celLs, broad lunen and a well developed bacillary layer.
Nerve ring at 45t of the neck lengtlt.
Ventral gland or Pore not found.
Epidermal glands are arranged in four rows over the whole body length' In
the pharyngeal. region, four subnedian elongated gland cells open at the level
of the lips. The pharynx l-s surrorrnded by nunerous pseudocoelonocytes.
MonorchLc with outstretched testjs at the left of the lntestLne. Globular
sperrn cells ; 13-15 Pm dLaneter.
Spicules are vety fine and flexible (followlng the curvature of ttre body) i
they are surrounded by a sheet of prornlnent Protractor muscl-es. Each lateral
piece of the gubernaculum consists of two parts fomlng a V-l1ke structure.
Precloacal rrcdifications are absent.
Cuticle of the non-annul-ated part of the tatl- ls not differentiated ; the
fine 'hairsr on the cuticle of the taIl are 'very short or even absent ; three
caudal gland cells and spinneret $teLl developed.
Dlscussion
OUmodpnella 5engtin4a t s fLrst described by Southern, 1914 from the Irish
Sea and is sLnce then only found by l{ar*rlck & Coles 
' 
t977 (ecological paper:
creen Bay, U.K.). Wieser (1954) described 0. aff. l,dtl$wLnea frorn but thls
species ts synonynous with \Umodone,Ila (il)lpiatLum (Lorenzen , I976a) .
The three maLes of the Southern Bight of the North Sea are smaller than the
specinens from the lrish sea (L= 1.5 nm - 2.5 rnn). Other characteristics
are sLmllar.
_38 1_
0Umo do nelln, t chwtz* Gerrach, 1950
Figures 69 A-F, 70 A-C, 71 A-D' 72 A-Di plates I(K), II(I), III(H, L) 
' 
IV(L), x(A-r).
Material studied : flve males, fl-ve females, 16 juveniles.
d1 : 105 1,52 13 18 1410 (slide no 10171)
Locallty : Southern Bight of ttre North Sea ; 42 localities (fiq. t47 ; Tables| & 2) (noted as oetnodoh.a 6c,ulzL Ln vtg. !47, in the ecolo-
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Gerlach (1950) gave a food description of this species ; so I w111 only
discuss suppJ-ementary observations from my own materLal.
The body annulation and the head capsule are in some specimens perforated.
The body Ls qrcvered with 12 longitudinal rows of very fine rhairsr and eight
rows of somatic setae. On two pharyngeal length distance from the front end,
the lateral differentiatlon starts : the fine hairs become hook-shape struc-
tures ; these structures end at the beginning of the precloacal nodifica-
tions (illustratlon in Luc & De Coninck, 1959).
The six Lnternal labial papillae ( 1 Um long) and the six external labial
setae (2 Um) are placed on the six distinct lips. The four cephallc setae
(5 Un) are placed at the anterior end of the arryhids. T\lo circles of etght
subcephalic setae are also placed on the head capsule at the posteior part
of the arryhids r the first eight are the shortest (5-6 Um) ; the posterior
ones are twlce as Long (12-13 Um). Sorne of the subcephalic setae and the
-382-
rtg. 69 . Oumodonella tcfui,Lzi. A.
Head end dr i D. Head end 9r
500 um
50 um
50 pm E, F
Total view dr r B. Total vlew 9r
; E. Tal-I region dr ; F. TaiI 9r
;C.
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cephalic setae are in connection with a glandular organ (epidermal glands).
The en face view (Fig. 70 A) shows that each lip is supported by a trlangular
cuticular rod and ls provided with a broadened basal plate. The rods (chei-
lorhabdla) are visible in lateral optical section as the strLations withln
rhe lips (rig. 69c).
The buccal cavity contains one large dorsal tooth and one very small ventro-
sr.rblateral (the rlght) toottr.
The amphideal fovea is elongated, Ioop-shaped with varying length (t7-24 Vm
tong) .
Nerve ring at 65t of the neck length.
No ventral pore or gland found.
Male genital system rcnorchic with outstretched testis. Top of the testis
on the right side of the intestine. A glandular organ ends Ln the cloaca
(see dlscussion). Sperm cells globular (8-10 Um diameter). The spicules are
very slender. lltre proximal part of the spicules consists of a hollow shaft
which is open at lts dorsal sLde (ffg. 70C). The distal part i,s a dorso-
ventrally flattened hollow shaft without opening. A very thlck sheat of
protractor muscles surrounds the splcule over lts whole length. The guber-
naculun is paired and is I2-L7 pm long. Four rows of cuticular structures
(massive, triangJ.e spine-like structures) are sLtuated in the ventral pre-
cloacal region. Beneatlr the spines in the epidetmis globular granular
structures are present.
Females. The cuticular dlfferentlalion is sinilar to the nale ; the lateral
differentiatlon starts at the sarne level and ends 10-15 pm anterior to the
vu1va. Between vulva and tall is a ventral fietd of fLne somatlc rhairsl
developed (no longer in r:ows) ; these halrs contain a lot of detritus.
The six internal labial papillae (1 Um), t}re sLx external labial setae (2 Um)
and the four cephalic setae (5-6 Un) have the sane position as in the males.
1,he eight anterior sr:bcephalic setae are 5 ym long ; the eight posterior ones
are 13-15 Um long ; both circles of setae are placed on the head capsule..
The arrphideal fovea is spiral-, loop-shaped, but never as elongated as in
some males.
Didelphlc*amphidelphic wlth reflexed ovaries ; the anterior ovary ls reflexed
to the right side ; the posterior ovary to ttre left side r the whole tract
Ls ventral to the Lntestine. The dlfference between Llpregnated and non-
inpregnated females is easy to notlce by the presence of a copulatfon-plug on
the vulva of the lnpregnated females ; these plug can be pressed into the




rig. 70 . DUmOdOneltg" achulzi. A. Apical vlew of ttre lip region and the
anterior part of ttre cephalic capsule t B. cross section at t,l1e level
ofthecapitulrrmofthesplcules;C.Crosssectionatthelevelof
the shaft of the sPicule'
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In young females, the general outline of the genltal apparatus seens to in-
d.lcate outstretched ovariesr but careful observations show that the germinal
zone of both ovaries ls situated closer to the vagina than the rlper o6crytes.
Both ends of the genital branches are tapering, which makes us think
that the ovaries are outstretched. This rpointedr region is a reserve-area,
which could be ftlled up as egg-cells are growing. This fact could declare
the outstretched ovaries described by Luc & De Coninck (1959) in D. 6CfuJ't7'L.
Juveniles. On the basis of cuticular structures and norphometrLc data, I was
four juvenile stages.able to distinguish the
JuvI: sixspeclrens.
range values : L= 4OO-480 ; a= 18.1'-2L-7 ; b= 4.6-5.1 c= 6'2-7'7
Eight to ten rows of fine rhairsr are present ; no lateral differentlation
yet developed. The head capsule contains only ttre four cephalic setae near
the anterlor end of the amphlds. The aq>hids are loop-shaped and spiral.
Buccal cavity wlth one large dorsal and one very small ventrosublateral (the
right) tooth. trhe genital prirnordir:m consLsts of one germinal ceIl and three
somatic cells at each side of the germinal zone.
Juv II : three sPeclmens.
range values z L= 575-670 i a= 20.7-25.7 ; b= 5.5-5.7 c= 6.8-8'8
Ten to twelve rows of fl-ne rhairsr i the lateral- dlfferentiation starts at
1OO Um behind the pharyngeal end and stops at + 40 Um anterior to the anus-
The four cephalic setae are ln ttre same positlon as in Juv I. Six subcepha-
Iic setae are placed on the head capsule t trrto subdorsal , two sr:bventral and
two laterodorsal ones i last setae are always in ttre same line with the dor-
sal ,legr of the arphideal fovea. Genital prinordium exactLy t.}te same as in
Juv I (?).
JuvIII: sixspecJ-nens (dr9 ).
range values z Ir 975-t2tO ; a= 30.0-32.8 ; b- 7.4-8.4 ; c= 10.4-15.3.
Eight sr:bcephalic setae on the head capsule ; sLx t on the same level and two
a Llttle distance rcre behind; the Dost posterlor seta l-s always the ventro-
sublateral one. Genltal tract already well developed. 2x3 Large cells as
prircrd.iun of the vaglna. In ttre genital tract the outlLne of the two re-
flexed ovarl-es ls already vlsible (12 un long).
Juv Iv : one specllren ( 9 ).
values z L= !260 i a= 26.7 ; b= 9.1 ; c= 11.5 ; V= 65.98.
Trvo circles of eight sr-rbcephalic setae on the head capsule. No dLfference in
cuticular structure witlr the adults, althougth ttre fieLd of fine rhairs' in
rtg. 21 . 0elrPdorlelh. 6chulzi.
A. ituv III I I B. Juv IV
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Ftg. 72 . 0unwdone,(Js.
Head end Juv III
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ICfuJ.LLL. Head end Juv I ; B. Head end Juv II




the ventral region is not yet developed' The vagina is
though the prirnordial cells are stilt present' ovaries
than in Juv III but the length of the uteri increased.
Discussion
Gerlach (1963) synonynised ?. Achu,(.LL Gerlach, 1950 with He't'ercdUmodoh'o' lvih-
6uJc chitlrood, 1936 and established the new c-ornlcination D. hituwta (chitwood,
1935). I do not agree wlth this synonyrnisation, because following differen-
ces between tjre two species can not be due to intraspecific variations :
H eterc dufto do n d' hijlA ut!"
- no lateral cuticular modlfi-
cation
- four cephalic setae at the
posterior end of the arPhid
- adults have eight sr:bcePhalic
Setae on head caPsule
- 
no teeth ln ttre buccal cavitY
- 
Y= 624
already fomed ; aI-
are not much longer
D umct do ne,l-b 8 clur.Lzi
- lateral cuticular nodification
present
- 
four cePhalic setae at the an-
terior end of the aqrhid
- 
adults have two tines eight
sr:bcephalic setae on head caPsule
- two teeth in the buccal cavitY
- 
V= 70-74t
Ln a DeAmodone'I-La- sPecies-
Ln Ctu co nemo. nwnmi,llo-twn
The specimens of the Southern Bl'ght of the Norttr Sea have nost similarities
with D. AChUtZi Gerlach, 1950, although some differences, mentioned in the
previous description, are notlced'
The plug on the rmlva ls for ttre first tlme notLced
Steiner and Hoeppli (t926) notlced a copulation plug
and they described it as follows :
,It conclsts of a brownish substance deposited just in front of the vulva'
Presumably 1t is secreted by a gland connected wlttr the mamnilate orqan in
front of the anus of the male, and is a means of tlghtening the male end to
the fenale during coPulation'.
fn 0. AChtJ,LZi, a sinllar glandular organ 1s found in the male' and the copu-
lation plug has presumably the same function as in C' mamni-UA'tgy llowever'
it is probable ttrat the plug helps to close the vagina and prevent eggs to




MateriaL studled : one male (three females in poor condltj-on).
Localitv : Souttrern Blght of the ttorttr Sea ; four locallties (ffg. 148 ; Ta-
bles 1 & 2) (noted as 0QAftwdoho. n.sp.l ln F19. 148, Ln the ecqlo-glcal part and on p. 2O2).
Measurerents
uoloqpe d* Zi I 133 iH e33 roso (slide no 10173)
a- 27.6 b= 6.4 c= 10.1 ct= 3.2 Rspic= 148 um
Lsplc= 60 Un
Descrip4on
Cyllndrical body with blunt head end and pointed conl.cal tail.
Cutlcle obvlously annulated. Ilead capsule well developed, 36 Un at j.ts base
and 28 Un high, and clearly perforated ; the remainder of the body is not
perforated. From the level of the pharyngeal end t111 the non-annulated
talL ttp, ttre cutLcle ls ornarentated witlr stx J-ongLtudlnal rows of fLne,
but stout setae. Other somatic setae are arranged lnto four longitudlnal
ror,{s.
Lips of thLs nale are intruded. The slx external labial sensllla are rather
ttrin and 7.5-2 ym long ; the cephallc setae are thicker (cf. somatLc setae),
2 yn long and sltuated at the anterlor border of the aq>hid. Four subcepha-
Lic setae (3 Un) are situated ln ttre rrtddle of ttre cephalLc capsule.
Aryhldeal fovea spiral (4 turns), clearly cutlcularized and ventrally wound.
Buccal cavlty very large, cylindrLcal wlth thlck sclerotlzed walls (6 Um
wldth at ttre base and 25 Un hlgh). One blg pointed dorsal tooth r no sub-
ventral teeth.
Pharynx muscular enlarged posterlorly but not forml-ng a real bulb ; lt sur-
rounds the buccal cavlty only at the posterior half.
Cardl-a well derreloped ; 10 un high altd 16 un wldth.
Nerive rlng not found.
Ventral gland and pore not fotrrtd.
Monorchic wlttr outstretched testLs at the rlght of ttre intestine. Whole 9e-
nital tract sltuated l-n ttre posterl.or half of the body.




Fig. 73 . 0urcdo,LeHa n.sp. 1.
tion dr ; C. TaLl region
50Pm
c
A. Head end dr ; B. CutLcular ornamenta-
dr '; D. Buccal cavity dr ; E. Total view dr.
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with a small, round capitulum r left spicule is evenso very thin and
with a well developed capitulum. The right spicul-e is surrounded by a
prominent sheat of protractor muscles which are not so prominent around
the left splcuJ-e. The lateral pieces of the gubernaculum consist each of two
parts.
Tail poJ-nted, cuticle of the non-annulated part not differentiated ; three
caudal glands.
Diagnosis
0Urcdotull4 n.sp. 1 is characterized by the structure of the buccal cavity,
the vacuollsed oephallc capsule, the six longitudinal rows of stout pines and
the unequal spicuJ-es.
Discussion
The systematic position ot DUttpdonella n.sp. 1 j-s rather problenatic ; it
has characteristlcs of two genera fron dif,ferent families : 0Umodonelll"
(Desnodoridae) ana &Lch,tllUia (Setactrtnematldae, accordlng to Lorenzen, 1981).
Followlng characters are tlptcal for OeAtrcdone,U,a and kLclut&Aie, respective-
Iy:
0Urcdona : general body shape ; cephalic capsule ; dorsal tooth ;
kLch,tUudLa , r.rrequal spLcules and crylindrical buccal cavity (not entirely
surrounded by pharyngeal tlssue) i no real pharyngeal- bulb.
Bottr genera are characterlzed by longitudinal rows of fine rhaLrst.
I consider the characters tlpical for the 0Umodonelld genus more dlagnostic
. tlran t}re ?.Lc:h.tehAi-d. characters and therefore I put this new speeies wlttrLn
the genus 0umodonplla.
Because of the conplete absence of ventral teeth in the buccaL cavlty, l-t may
be desirable to put thls male specLmen into a new genus ; however, as long
as no rnore material is avaLlable, I wiII not erect a new genus on the basis
of a single male (fron whlch the head ls largely lntruded).
The relatlonship betileen 0Unodonnlla and Riclttp.ltll4 is already notLced ln
RLch,tztuio, ibWLca descrLbed by trtlenann & schrage (1977) .
The systematlc position of the RLchtelUi& genus is dlscussed on p. 269-27t.
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Pt eudo chtumadonn qwdnlpapl%ata Daday, 1889
Figures 74 A-I, 75 A-I ; plates I(L), II(F) III(K) 
' 
IV(G) and VI(J).
Material studied : two males, 15 juveniles.
Iocality : fresh-water Pool on(see Coomans et o'L,,
a coral islancl in the Solomon Islands
198s).
931 990
c= 16.8 c'= 3.3 spic= 34 um
874 992


















y3-lgg. Body cytindrical wlth truncated head end and conical, pointed tail.
Cuticle prominently annulatedr with weII developed cephalic capsule. Late-
ral field provided wlth lateral alae (2 Un wide), starting opposlte the be-
ginning of the intestine and ending at the level of ttre anus. Eight rows of
short somatic setae are present throughout the body length. In the tail re-
gion, the setae become more prominent and larger, especially on the ventral
slde of the tail.
The cephalic capsule consists of two parts, seParated ry a weakly developed
suture. The apical part bears the four cephalic setae (4 Um). The posterior
part of the cephalic capsule contains the amphideal fovears. The fovea is
circularr although the spiral origin is obvious by tts central spot (cf.
fig.74B) ; it has a diameter of 7 !m, i.e. 40t of the corresponding body
diameter and is ventrallY wound.
The tips are thlck, obviously cuticularized and clearly set off fron the ce-
phalic capsule. The six internal labial sensilla (1 Um) are more obvious.
Buccal cavity sclerotized, with one small dorsal tooth (not always obvious,
because the tlp of the tooth is in the prolongation of the wall of the buc-
cal cavity). The inner wall- of the muscular pharynx is well sclerotLzed i
the terminal bulb is very prominent (20 Um long and 22 Vm wide or t/5-t/6 of
the pharyngeal length).






ELg. 74. Pteudochtumadona c1wfu'Lpapi.tlata' A. Head end dr
C. Pharyngeal region dr ; D. Total vlew dr ; E. Tail
Copulatory apparatus dr ; G. Copulatory apparatus dz
supplenents dr .
; B. Amphid dr













The nerve rlng is situated at 65t of the neck length.
No ventral gland or pore found. Granular epldermal glands are present in
the anterior part of the head capsule and at the level of the anterior part
of tlre pharynx (rfg.74 cl .
Monorchl-c, with outstretched testis. Top of the testis on the right side of
the lntestine.
The spicules are pointed dJ.stally and wlth well developed capitulun. A
weakly developed ventral velum is present. The gubernaculrrm Ls proximally
paired (17 um long In dr and 21 pm in dz ).
Numerous preanal sr4>plements are present : 36 ( dr ) and 31 ( dz ), consistlng
of snall internal crp-shaped structures connected wlth gland cells. In re-
laxed condLtlon, only slight elevations of the cuticle are presentr while in
contracted conditlon the cup-shaped structures protrude above the body cut-
lcle wall. Stout preanal setae present subventral-ly.
..I'no postanal subventral setae are thick and probably represent outlets of the
underlying granular gland ce1ls.
The tail bearsr besldes sone subdorsal setae, trwo subventral rows of four.
setae each. The tall tip ls pointed and not annulated ; three caudal glands
are present ; the spLnneret is 4 pn long.
Juvenfles. On the basis of cuticular structures, morphometric data and de-
velopment of the genltal apparatus, the four Juvenlle stages could be distin-
gulshed.
JuvI: fourspecimens.
range values : L= 300-355 ; a= 19.0-19.9 ; b= 4.1-4.8 ; c= 6.3-6.9 i
cr= 4.0-4.9.
No lateral differentiatlon yet derreloped Ln the cuticular ornamentatlon. The
cephalic capsule conslsts of two prominent annules ; the apical one is about
2 pn long ; the posterLor one is 3 Un long. lltre splral anphideal fovea
runs over botJ: annules. The lips are veqf high and rounded.
The genital prircrdium conslsts of one germJ.nal cell and three somatic cells.
Juv II : nine specinens.
range values : L= 400-715 i a= 20.2-31.0 ; b= 4.7-7.4; c= 8.0-11.7 ?
cr= 4.2-5.0.
The alae of the lateral field are developed as Ln the adults, from the be-
ginning of ttre lntestine tilI the level of the anus.
The anterior annule of the cephalic capsule Ls about 1 pn long ; the poste-
rLor annule Ls 5 Un long and contains the nain part of the aq>hldeal- fovea
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whLch has, fron thLs stage on, the sane shape as ln the adults. lxtre genltal
prlrcrdiun of ttre future females (?) conslsts of two parts, each wLtlr one
gern!.nal cell and about ten sornatlc cellg.
Juv III : one f,enale Juvenlle.
Iu- 800 7 aa 29.6 , b= 7.7 i c= 13.3 ; ct= 3.9.
The anterlor annule of the cephallc capsule is 1 yn long , the posterl'or an-
nule is 5.5 Um long and contaLns tlre aqrhldeal fovea coryletely' The tno
brancheg of the genltal tract are distinct ; the outlLne of the vaglna ls
lndlcated by ttre pr€sence of, about ten granular cells,
Juv IV ! one nale and one female Juvenlle.
d : Iu= 925 I 6o 30.9 I b- g.4 I c- 21.0 7 ct= 2.6.
9 : Ir= 890 ; a= 28.6 ; b= 9.7 I c- 13.'1 , ct= 3.9.
Except for ttre developrent of ttre genltal tract and the ornamentatlon of the
tall, ttre Juvenil.e nale I'g slntlat to the adult nale'
Ttre Juvenile feroale ls sinllar to ttre adult male except for ttre laclc of rcdl-
fLed setae on the tatl. The snall ovarla are already refle:ed and ttre vagina
Ls already develoPed.
Dlscussion
Gerlaclr (1963) synonyntsed P. qugdntpapil],an Daday, 1899 wlth the followLng
specles z Mlaunlaun cQplslafurn cobb, 1920 and Mie.tunietun LuhLcoL4 Tlnmr
!g52, He characterlzed the specles ry lts alae ln ttre lateral fleldr the
presenie of 29-33 preanal. supplerents and by the absence of postanal papll-
lae. llhe males from the Solonon IsIandE have tfre fLrst Postanal setae very
thtck and ttrese setae can be consLd€red as postanal rpaplllaer. Ihe specl-
mens are nevertheless consldered to rePresent P. q\Ailt'i+ApiUifd, slnce the
d,lff,erent shape of, the fLrst postanal setae can be easLly overlooked'
Although Gerlach & Rlemann ( 1973) reegtablLshed the tlrree specles rentLoned
above as guch, vre cannot ftnd Eood argnlnents for thelr separatlon'
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Paeudodunodona n.sp. t
Figure 76 A'D ; Plates Iv(I) and V(E)
Material studied : two males.
Locality : Southern Blght of the North Sea ; flve localitLes (FIg' 22t,
Tables 1 & 2).
Measurements




t64O (sllde no tOL7Al
cr= 3.3 spic= 55 un
43
c= Ll.7
Paratlpe dz : ? 2lt M 1493 1690 (sllde no 10175)2t?4660
a= 28.2 b= 8.0 c= 9.6 c'= 4.2 splc= 53 um
Descriptlon
Body cylindrLcal with blunt head end and cylindro-conical tail.
cutlcle coarsely annulated except for the cephalic capsule and the tail tlp.
In ttre pharyngeal region, the annules are 3 un broadl wlth translucent inter-
annular regLons ; the annules are 1-1.5 Um broad ln the remalnder of the
body. The cephalLc capsuLe is not perforated and conslsts of bro annules i
the anterlor annule is small and contains the cephalLc setae ; the posterior
annule is broader (30 Un at lts base and 16 Um long) and contains the amphi-
deal fovea.
Llp regLon is intruded and is wealcly cutlcularized. The slx internal labLal
sensilla are not vlslble t the six external labial senslLla are 2 ym long ;
the four cephali-c setae are thick (5 Un long) ; four subcephallc setae (4-
5 Um long) are sLtuated at the posterior border of the amphid t tsto subce-
phalic setae are sLiuated close to the dorsal side of the aryhtdeal fovea'
at the level where the fovea originates. Somatic setae arranged ln eight
rovrs ; these setae are at the outlets of epidermal gland cells.
Atrphideat fovea is spiral $ t/4 turn) ; loop-shaped and ventrally wound'
The aq>hideal fovea ls sltuated on a weakly developed cuticular plate, which
has a dlameter of t5 Um. The fovea has a dlaneter of 12 ym which ls 41t of
the c.h.d.
The buccal cavity Ls large and cr4>-shaped wlth one b19' pointed dorsal toottt







Ftg. 76 . Pleudodunpdonn n.sp. 1. A. Head end dr t B. TotaL vlew dr i c'Tall region dr ; D. Spetm cells dr '
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Pharynx muscular, surounds the buccal cavlty coryIete1y and shows a pyrl-
fonn teminal bulb.
Cardia well developed, 19 Un at lts base and 10 Un long.
Nerve ring at 68t of the neck length.
Ventral gland and pore not found.
Monorchic wittr outstretched testis at the left of the Lntestlne ; large sphe-
rical- sperm cells (16-19 un dlarneter).
Tvo equal splcules are regul-arly curved with a weakly cephalated capl-tuJ-un.
Gubernaculun 21 yn long. Musculature not obvious.
Precloacal cutlcular rcdifications absent.
TaiI is conLcal and attenuated i non-annulated tail tip is not perforated.
Spinneret weakly developed. Prcbably three caudal glands.
Dif ferentlal diagnosl s
?teudodUnodoru, n.sp. 1 Ls characterized by the structure of the cephalic
capsul-e and the shape of tlre splcules. No males were described tn thl.s ge-
nus up to norr. The differences of this new species wLth ?, wrphidbcata
Boucher, 1976 cannot be fully establlshed because of the forrer specles only
females and Juvenlles were described.
Discusslon
r transfer three species of the genus DUmodonn to the genus Pteudodelmod0nn
rnalnly because of the presence of an anphi.deal- cuticular plate ; i.e. P. bu'L-
bo64 (,tensen, 1985) , P. gorlbunovi (rtltpjev, t946, and P. pttvtctol,o, (Jensen,
198s) .
P. buLbota is ctraracterlzed by the posterior positlon of the cephallc setae
on the cephallc capsule. P, ptnelata has a perforated tatl tip. P. gonhu-
novL Ls characterlzed by a h19h cephalic capsule (which Ls perforated ln
some specl.nens), flner cutJcular annulation and a slender sptcule with a
clearly delineated hook-shaped capl.tulun.
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St4godumdonn epixan'tha storre, 1982
Flgure 77 A-E; plates II(G)' III(C), rv(g) and VI(L).
Materlal studleil : one male (Poor condltlon), !1ilo fenales.
Iocality : Soutlrern Blght of, ttre North Sea , two localltles (F19' 238t
Tables 1 & 2).
Measurements
dr! - 126 20t !l t982 2090 (sllde no 10176)t363e
a= ? b= 10.0
- 126 194
c= 19.4 cr= 3.2 spLc= 62 un
34
1287 1??7 zoso (sllde no t0t77l9r
' fii----E 34 44
b- 10.6
31
a- 46.6 c=22.L cro3.0 v=62.8
151 224 1365 1985 2095 (Eltde'no 10178)
cf = 3.2 Y- 65.2
92 tm 34
a= 41.9 b- 9.4 C= 19.0
DescriptJon*
s3lg. only tlre posterlor part of, ttre body ls well presenred. The nale of
the Souurern Blght of ttre North Sea Ls ln corylete agreerent wlth tlre males
descrlbeil by Blore (1982) (nalnty based on characteristLcg of the head end).
Monorchlc wlttr outstretched tegtLs I posLtlon of, testls not very clear. Sperm
cells large and globular (20 un dlaneter).
Splcule lengttr about twlce ttre cloacat body dlanetcr ; gubernaculum 20 Un
long.
Three caudal glands I the rcst anterlor one 1g gltuated ln ttre cloacal re-
gLon.
IggSIgg. Atl extenslrre descrtptlon of ttre fenales Ls glven becauee rcst nale
structuleg are PoorIY Preserved.
Body elongated, cyllndrlcal, narrowlng at ttre front end I blunt head end and
oonlcal tall. Cutlcle obvlously annulated t annulee extend t111 the level
of tle cephallc setae. Each annule ls 2.5 to 3 Un wldttr and tlre cutlcle lt-
self ls 3 un ttrlclr ln the pharyngeal regLon. At ttre level of the cardLar tlre
annules are 1.5 um broad and ttre cutLcle ts stJU 3 un ttrlck t from the vul-




FLg.77. St4godtbnpdaha epLxantha. A. Head end 9r ; B. Tail region dr ;
c. Total view 9r ; b. r"if region gr ; E- Reproductive system 9r '
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The annules can be interrupted and two annules sometines join to form one
annule. This occurs especially on the tatl. The t'ail tip (25 Un) is not
annulated and not perforated. Somatic setae (3-4 Um long) are arranqed i.n
eight longitudinal rows throughout the whole body Lengt'h. These setae are
at the outlets of epidermal gland cells.
The lip region ls lntruded by these specimens, what gives the outlook of a
blunt head end.
Internal labial sensilla not found. The six external labial sensilla are
papilllform (1 Um long). The four cephallc setae (5 Un) are situated at the
anterior border of the aq>hideal cuticular plate. Four subcephallc, subme-
dian setae (5 Um) are situated at the level of ttre posterior border of the
anphid and are evenso connected with epidermal gland cells.
The amphideal fovea is spiral (r. I/4 turn), loop-shaped but with a circular
outline (10 um diarneter or 37t of the c.h.d.) ; the fovea is situated on a
non-annulated cuticular plate whlch ls tpre or less circular (15 Un diane-
ter), but wltln a not well dellneated outer wall. This auphideal Plate is
weakly cuticularlzed.
The buccal cavity J-s cyattrifom with one big, slightly curved dorsal tooth
and one snall triangular ventrosublateral tooth (the right one). The dorsal
wall of the buccal cavity is rcre sclerotized than the subventral walls.
The muscular pharynx surrounds the buccal cavlty corrytetely ; a pyrlfotm
termtnal bulb wlth a lot of cytoplasmatlc inclusions is present. The outlet
of the dorsal pharyngeal gland ls sltuated at the dorsal sl-de of the dorsal
tooth.
Cardla well developed (10 um long ; 17 ym at lts base)'
Nerve ring at 65'67+ of tJle neck length.
Ventral gland and Pore not found-
Intestinal cells are large wlttr a welL developed bacillary layer- A dlstinct
sphincter is present between the intestLne and the rectr:m. The rectum is
33 Um J-ong.
Didelphic-arphidelphic wittr refLexed ovaries' both at the left slde of the
intestine ; uteri ventrally fron the intestlne. Ttilo promlnent sper:nathecae
are situated at the connectl-on of the oviduct and uterus. No eggs present.
Vagina ls weal<Iy sclerotized and ls surrounded by a large sphl'ncter' VuLva
is supported by two snall sclerotlzed pieces.
Tai l-s conical. spinneret not very proninent. Probably three caudaL glands.
setae less nurnerous on ttre tail than on the maLes tall.
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Xetodursdotu. n.ag. !
FLgure 78 A-Il plates I(iI) r II(E), IV(E), VI(L).
Materlal stual6d : hlo naleg, one female.
rpcaltty s Btry of Calvlr OorsLcar Medtterranean I Etatlon 6 (42o34r00"N-
8o4?r00nE) I - 21 n I grarrcl I collected4Aprtl 1978.
Measurements
Holotlpe d1 : - 143 214 1858 1980 (sltde no 10179)20 50 50 3s
a- 35.0 b- 9.3
44
c- 16.2 c'- 2.8 sptc- 60 Un
Alloqpe 9r ! ? , L97 1058 L7t220?
a- 27.7
39 66 3t
b- 9.3 c- 15.5
1830 (glLde no 10180)
ct= 3.8 V- 5?.8
Other paratlpe :
6zt 140 2L9 1819 1950 (elfde nc 10181)22 
'08 48 3?
a- 34.2 b- 8.9 c- 14.9 cr- 2.8 eptc- 59 Ut
Descriptlon
lglqq. Body cyltndrLoal wlth blunt head end and conlcal tal.l.
CutLcle obvlouely annulated , annules { Um broad ln the centlcal reglon,
3 Un at the end of tlre phaqmgeal level and 2 pn ln the renalnder of the
body. llhe annuleE of ttn pharyngeal reglon hane an"anterlorly dLractcd nar-
gln whlctr @vers the posterlor part of, thc preceedl.ng arurule. Cephallc cap-
gule not perf,orated and onslsts of thrae annules I tno smaller anterlor onee
and one broad ( 11 Un) posterlor one tlrat oontains the aq>htdeal fotna I tlre
ca5rsule lg 28 Un broad at lts base. llhe llps are vaqr htgh and strongly
cutlcularLzed.
Ttre sltr lnternal labtal gensllla arc p4dlllforn I the slx external labial
sensllla are 2 pn long , th6 forrr cephallc eetae (8 Un) are sltuated at the
flret annule of tlrs ccphallc capsulc. Elght subcephallc setae are Breeent
at the postorl,or level of the aqrhldeal f,ovea. Elght rorts of short, stout
somatlc sctae ara aranged over the whola body lengttr and glve a thorny ap-









niq. 78. Xuode.dnvdohg. n.sp. 1. A. Head end. dr ; B. Bucca1 cavity d1 i
C. Pharyngeal region dr ; D. Total view dz ; E" Ilead end 9r ; F.
Tail region gr r G. copulatory apparatus d? ; G. Tail region dz i
I. Copulatory apparatus dr.
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The arryhideal fovea ts cryptospiral and has a circular outllne (8 um or 33t
of the c.h.d.) ; however the splral is obvLous on the lnner structure of the
amphid ; lt is a ventrally wound splral with 1 1/4 turn
Buccal cavity cup-shaped with a much sclerotized h:nen i a curved dorsal tooth
is present together wlth one smaller ventrosublateral tooth (the rlght one?).
pharynx surrounds the buccal cavlty conpletely and J-s very muscular; a pyrl-
form terminal bulb is well developed.
Cardia well developed, 18 Un at its base and 15 Un long.
Nerve ring at 63-67* of the neck length.
Ventral gland and pore not found.
Intestine with low wall cells with granular content ; the lumen is bordered
by a translucent part (? bacillary layer).
Elongated epidermal glands numerous ln the cervical region.
Monorchl.c wittr outstretched testis at the left of the lntestine. Testis top
at 40t of the total body length. Sperm cells globular (15 Um diameter).
Tvo equal splcules which are regularly curved and which consists of two strong
outer lamel-lae and one internal , smaller lanella. The capltulrrn is weakly
cephalated. The ventral protractor extends from the ventral part of the ca-
pitulurn probably to the gubernaculum r the dorsaL protractor follows the
shaft of the splcule to ttre dorsal part of the gubernaculrun. The gubernacu-
Ium is plate-shaped wlth a broader distal part whlch surrounds the distal tip
of the spicules. It Ls 26 pm long. The protractor extends between Lhe dor-
sal part of the gr.rbernaculum to the ventral body waII.
A granular precloacal gland cell opens through a somatlc seta.
Cuticular preanal rcdiflcatlons absent.
The tail is conlcal with a partly perforated, non-annulated tip that corres-
ponds for 50t of the tatl. lengttr. The extrene tall tJ-p is not perforated.
Spinneret weakly developed. Three caudal glands.
Iggglg. Resembles male in rmst characters.
The tail is longer than in the males (cr= 3.8 in 9r instead of c'= 2.9 ln dr
and dz ) and the non-annulated part consl-sts of only 33t of the tall Length. The
somatic setae are scarce on the tal.l.
Didelphic-alryhidelphic wlttr tvro reflexed ovaries ; anterlor ovary on the left
of the intestine, posterior ovary on the right of the intestine. The uteri
are filled with sperm cells in thel.r pro:<imal part' although it is not very
obvious if a separate spematheca is present.
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Di fferentlal dl agnosis
Xenodelno(otu, n.sg. I Ls characterlzed by a coarse cutLcular annulatlon,
and ttre shape of the spLcules and tlre conlcal tall whlch ls only annulated to
tlre half of lts length. Four specLes are knovm qp to now ln Lhe genus xevw-
dUnodnnn (see p.305), the new specJ.es is dtfferentlated from these four spe-
cles especially by ttre shaper annulatlon and perforatlon of ttre tall.
Nufunn. n.sp. I
Ftgure 79 A-D; plate XI (A-iI) .
Materlal stuated : fLve nalesr f,our f,emales, ttrree JurnnlLes.
Ttrpe 1ocalltv I Soutlrern Blght of the North Sea I 12 localLtLes t (F19.
tgTiTableslazl
Meaauren€nts
Ilolotlpe A, , 1939 (glLde no 10182)
a= 45.9 b= 9.1 c= 11.7 cr= 4.6 spLc= 31 un
Paratlpe
er (arr.otlpe) , fi a3 21t tii37 rlla l.nzo (srtde no 10183)
a= 43.4 b= 9.7 c= 16.7 cr= 2.5 V= 90.8
Other paratlPes :
Males (n= 4) Fenales (n= 4)
L : 1800-1900 1420-1810
a z 37.9-39.3 26.9-43.7
b : g. 7-9 .5 7. 3-8.5
c : 10.6-12.0 10.8-17.5
c' : 4.2-5.3 2.5-3.5
sptc/v : 30-32 87-91
DescrlpLton
!g_1g:. Body cyllndrlcal wl-ttr attenuated head and and cyllndro-conlcal tall.
Cuticle coarsely annulated I rfpper parts of ttre annules are separated from







Fig. 79. Nu.dottg' n.sp. 1.
tory apparatus dr i
Total vLew dr
Total vlew 9r
Itead end dr ; C. Copula-




colour. The annules are even broad over the whole length (i.e. 3 annules per
10 Um are present). 'fhe first and second annule are broader and forn a kind
of a cephalic caPsule.
Tkelve longitudinal rows of V-markings (= costae) are present ; the tip of
the 'V' is directed posterlorly in the pharyngeal region ; the tip of the
rvr is directed anteriorly from the pharyngeal end on. One dorsal, one ven-
tral, two lateraL and eight submedian rows of V-Iike rnarkings are present'
The longitudinal ornannentation Ls weakly developed on the two 'cephalicr cu-
ticular annules too (not obvious ln every specfunen) ; the ornamentatlon stops
at the n-id-level of the tail.
The lips are very well developed but not heavlly cuticularized ; they can be
easily in- or extruded. Six small lnternal labial papillae are very minute;
the six external labial sensilla are seti,forn (3 Un long) and are situated
in the mlddle part of the llps. The four cephall-c setae are 11 Un long and
are situated at the basis of the lips (the first cuticular annules has so[E-
times a small rindentatlont for the placernent of cephalic setae) ' Somatic se-
tae are scarce.
The amphideal fovea is clrcular, 6 ym dlarneter (or 28C of the c.h.d') and is
situated on the second annule.
The buccal cavlty is well developed and heavlly sclerotlzed i one b19 dorsal
toottr, trvo smaller ventrosr:bLateral teeth and a rventralI ror'{ of denticles
are present.
pharynx is muscular with a prominent elongated terrrinal bulb which is divided
into two parts ; the pharyngeal tissue surrounds the buccal cavity completely
and even a pronounced swelling of the pharynx is present in the region of the
buccaL cavitY.
Cardia long (14 Un).
Nerve ring at 40c of the neck length'
Ventral gland and Pore not found.
Diorchlc with both testes well developed ; the anterior testis is situated
at the right side of the intestin, the posterior testis is reflexed and si-
tuated at the teft slde of the lntestine. The posterior Part of the testes
are filled with oval sperm cells from which the anterior border ts highly re-
fractive. An eJaculatory gland cell opens in the cloaca too and is situated
at ttre right of the intestlne.
Spicules are equally tong (31 um) with a typlcal proxinal bent. The guber-
naculum ls well developed and is longer (42 um) and heavler than the spicules'
It is very probable ttrat the gubernaculum has taken part of the function of
the spicule. Prominent prtractor and retractor muscles are present on the
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gubernaculun whilest the musculature of the spicules (especially the pro-
tractors) are weaJ<ly developed (and soretimes not found). Two preanal nodi-
fications are present ; i.e. two rectangular cuticular structures are proba-
bly in connection with underlying gland cells.
The tail is q7lindro-conical- with a non-annulated tail tip; the longitudinal
ornamentation ends at the nid-level of the tail. Three caudal glands are
well developed and end together in a small, round arpulla.
Females. Resemble males in most aspects.
In 9r , the cephallc annules split up in several scales which are forred by
the longitudinal rows which are continuous with the rows of rvr-like markings.
The anphideal fovea is situated on the lateral scale of the second annule.
This situation is seen in some other males too.
Dif ferential diagnosis
Nudona n.sp. I is characterized by the broadened first and second cuticular
annule r the circular aq>hideal fovea is situated on the second annule i t2
longitudinal rows of V-like markings from the level of the cephalic setae
till the nidd.le of the tail r taro preanal cuticular nodifications ; shape of
the gubernaculum.
Nudotta n.sp. 1 is very crose to Nudonn,.(inea.tn (cobb, t92o) ; last species
however has 'two obscure srpplementary organsr the anterior of which is 1o-
cated at a distance in front of the anus equal to one and one-half body dia-
meter, the posterior being opposite to the rniddle of the spicule'. Nudonn Ii-
ned,t0" is further characterized by the presence of ten costae
Nudonn bipapi,Ilata platt, 1973 is also very close to the new species of the
presence of the two preanal supplements. Differences are however that the
first cuticular annules are not broader in Nudong" b+ytaytillata.
Discussion
Up to now, 11 species are described in the genus Nudona"i in only four species
(i.e. N. bipapilfu.ta pratt,1973, N. conrpbQlL (schulz,1935), N. ettepLda*a wie-
serr1954 and N. MeinUd (steinerrtg2tl are the anterior cuticular annules not
broader than the other annules. In ttre other species of the genus (i.e. N, an-
mil-Ig.to, wieser,1959, N. beswndi (Ger1ach,1956) , N. illwbobe (eerrach,1957),
N. Unepta cobb, 1920, N. nuda. rnglis,1968, N. omutcoopUi rnglis,1968 and N.
tluttalz,itSta (Schulz,1935) ) is a kind of cephal-ic capsule developed because the
first (1 and 2) cuticular annules are broader than the others. This is also the
case Ln Nudong. n.q).l. The nunber of coastae varLes tn the last group between 4
ro 5 in N. omQ)t@opui to 18-20 in l\I. anwilfufa.
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The preseqce of a lateral row of castae (allowing the recognition of the ju-
veniles and females) is an iryortant character, that differentiates the n'sp'
from the related species MOnopOtthLA mblnbiliA, which i-aeks the lateral cos-
tae.
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DESCRIPTION OF THE NEW SPECIES AND OF THE
SPECIES OF SOME DOMINANT GENERA FROM THE
SOUTHERN BIGHT OF THE NORTH SEA
Fourteen new EpecLes from which flve.belonglng to the Chronadorl.da,
etght to the l{onhysterlda and one to the TrefusLida are descrlbed ln the
followlng part I the specles of the genera Neoehtwngdatu" (4 spp ) , gaptone-
na (1.3 spp.), funi.onehtu (3 spp.|, Rhunehonefis (9 spp.l, XAaIt' (2 spp.) and
SabatiUia (5 epp.) are dlscussed in rcre detal.l.
Ttre d.lstrlbutlon of the dlfferent specLes wLthin the area Ls given tn
Ftgs 1t4-256. Inforrnatlon of the localltles ls gl.ven Ln Tableg I a 2.
For tlre synonynlsatLon prlor to 1973, I refer to cerlach & xtlenann
(1973).
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Ctttottsdotti-tn. n. sp. I
rlg. 80 A-Ci plate XII A-G.
Materlal studled : trro malesr one female (poor sonditlon), one Juvenlle.
IocallBr : Southern Btght of the North Sea
TabLesl & 2).
Measurerents




a= 27.5 b= 5.6
p.s.= 7.
c= 6.7 cr=
? 74 t27 rd 699 tts15?222626 24 (sHde no 10184)
4.5 spic= 28 Un
-??115349 (slLde no 10185)ffircs26
c= 5.6
13??24
a= 29.0 b= 6.6 ct= 7.t v= 46.2
623 ? 64 It7 735 (sllde no 10186)10?20202019
a= 36.8 b= 5.3 c= 6.7 c'= 5.7 spJ.c= 38 Un p.s.= 7
Descriptlon
Males. Body cyltndrleal wtth blunt head end and c'onl,ca1 pol.nted tail.
CutLcl.e annulated ; each annule (is about 1 Um broad) bears one ron of
obvLous punctuations whlch are similar ttrroughout ttre whole bodlt lengttt
(l .e. horcgeneous punctuatlon).
The slx lnternal and ttre slx external lablal sensl.lla are not dlstl.nct and
are prcbably paptlll.fo:m. ltre four cephallc setae are 7 yn lonE and situa-
ted at ttre anterlor border of the sllt-Ilke aq>hldeal fovea. Sonatl.c setae
5-6 Un long and arranged in four longLtudlnal rows throughout the body.
The aqrhtdeal forzea l-s 7 Un wldttr or 50t of the c.h.d.
Buccal cavlty snall and cryattrLform with one blg crrrvedr hollow dorsal toottt
and trro gnaller ventrosublateral teeth.
pharynx muscular wLttr snall terminal bulb and weakly developed buccal bulb.
Nerve ring at 55-60t of the neck lengt?t.
Ventral gland prrcmtnent, sltuated at the anterlor level of the LntestLne.
Ventral pore not for:nd (probably ln tlre llp reglon?). A pseudoooelorcclte





flg.80. CltlAngdlnitt, n.sp. 1. A. Tatl region dr ; B. Total view dr , C'
Head end dr .
l00pm
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Monorchic, testis outstretched at the right of the Lntestlne.
Spicules equat, regularly curved ; the shaft consists of two well scleroti-
zed parts and a ventral velum i muscles not obvious. Gubernacultn plate-
shaped (15 Um long).
Seven well developed srpplenents are sLtuated at regular intenrats (t 10 Un).
Each supplement oonsists of a cr4>-shaped inner part and an outer plate-shaped
part whLch are each coryosed of two cutl-cularlzed pieces.
The cutl-cle between the sr4lplenents ls evenso nodifled and provLded with
rod-like structures. One ventral preanal seta (7 Un) Ls situated betreen
the anus and the fllst preanal supplement.
Conical tall with pointed ttp and obvlous spinneret. llhree caudal glands
always weII pnonounced. Numerous pseudocoelomocrytes are sLtuated ln the
cloacal reglon.
Fenale. Resenbles males ln nost aspects.
Didelphtc-aryhldelphlc with reflexed ovaries
DLf ferential dlagnoPis
Chlwnudorli.ta n.sp. 1 ctraracterlzed by ttre presence of seven b!.9 preanal sr4r-
plenents, homogeneousr cuticular ornanentation, one bLg dorsal tooth and trrvo
smaller ventrosublateral teeth.
Specles wittr and wLthout preanaL supplenents are descrlbed within the genus
Chtunwdoni.tn r the preanal supplements ln the other Clnonadotti-ta spp. are
smaller than those Ln Clhwmdo,uLta n.sp. 1.
Discussion
The species of the genus CltlwttwdonLta form a very heterogeneous set of spe-
cles i i.e. specles wlth and wlthout preanal st4rplements are present t spe-
cles wl-th a horcgeneous and species wittr a heterogeneous cutlcular orD€urcrl-
tatlon are present (wlth or wl.thout lateral differentiatlon),.
The presence of hollow teeth ln the buccal cavLty (cf. !{ieser, 1953) and the
rather slrpl.e nature of the cutl.cular ornamentatLon are probably the only
diagnostlc features UP to now left for the whole genus.
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Ch)@nsdoai.tn n.sp. 2
Figrure 81 A-G; Plate XII (E-K).
Materlal studled ; slx males, flve females'
IocaIlW : Southern Btght of ttre North Sea ; 14 localltles (f1g'133 ;




seo (sllde no 1018?)
a= 1g.7 b= 6.0 c= 6.2 cr= 3.9 spic= 24 vs
ParatlE)es :
Auot!,pe e, , ; 7 ? ?! 28J as9 sso (sltde no 10188)
a= 18.4 b- 6.3 c=5.? ct= 5.2 V- 48'0
Otlrer paratlPes :
Mal.es. (n- 5) Females (n= 4)
IJ : 520-580 550-590
a t !7 .3-19.0 16 '3-18' 7b 3 5.8-6.3 5.8-6.4
c : 5.5-6.1 5.9-6.3
c' : 3.8-4.0 4.6-5 '0
sptc/v t 20-29 17 -9-49.4
Descriptlon
lgtgg. snarr aninars r bdy cyrlndrtcal attenu";; ; ifl cenrtcar reston;
blunt head end and conlcal tall ulth a polnted tip'
Cuticle obviously annulated from level of cephalLc setae ttll tatl end ;
eac} annule |s 2 Un brcadl and I's prcvLded wlttr one row of round narkl'ngs in
tlre antertor body region (tlII ttre pharynx end[ t]rese are replaced by smalter
rod-lLke structures Ln the renal.nder oi ttt. bory. No lateral dLfferentLatl'on'
The annules are qulte promlnent and have ant€rlor Protrustlons (obvlous ln
latcral opti.cal sectlon) Ln ttre cernrical regl'on and posterlor protrnrsLons ln






Fi9. 81. Chturwdoni-ta n-sP. 2. A.
C. Total view dr ; D. Total
91 ; G. Tail region dz.
Pharyngeal region dr
view 9r ; E. Tail 9r
; B. Head end 9r i
; F. Caudal region
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The six internal labial sensilLa were not found. The six external labial
sensilla are papilliforn. Fhe four cephallc setae (7 Um) are sltuated
at the level of the amphtdeat fovea. somatic setae (5-7 um) are situated
throughout the body and are arranged ln four longitudinal rows.
The anphideal fovea is slit-like, 5 urn wide or 50t of the c.h.d'
Buccal cavity very small wittr one blg, hoLlow dorsal tooth and two snaller
ventrosublateral teeth.
pharynx muscular wlth pronlnent, pyriforn terninal bulb. A weakly developed
buccal bulb ls Present-
Cardla 4 Yn long.
Nerve ring at 60t of the neck length'
Ventral gland prominent ; ventral pore situated at 74t of the neck length'
One pseudocoelorccyte is situated anteriorLy and posteriorl'y fron the cell
body of ttre gland cell.
Tvlolateralrows(oneateachside)ofPronrinentepidermalcellsarepresent
which have smarl rod-like lnclusions. They open ttrrough a snall pore whl-ch
is hard to dlstingutsh Ln rcst cases'
Monorchic wlth outstretched testLs situated at the right of ttre Lntestine.
Large spermatogonla.
spicules equal, stightLy curved and with a siryle structure. Muscles not
obvious. Gubernaculuru small and plate-shaped (8 un long).
Tall conlcal wittr polnted, non-annulated ternLnal part' Three caudal glands
difficult to distingulsh.
Igg3lg:. Resemble rnales in nost aspects'
Dtdelphic*aq>hidelphic with reflexed ovaries, bth at the rlght of the intes-
tine. Vagina weaklY sclerotized'
DLfferential diagnosis
ChlWmAdOni-tA n.sp. 2 ls characterized by its cuticular stnrcture (a ttrlck
heterogeneous cutLcle which is often covered wittr detritus), prominent sotD€l-
tlc setae throughout t[e whole body lengttr and absence of preanal' supple-
ments.
Cfurqrfgdyni-ta. n4qgegul7lt' Boucher, 1976 has a sln1Lar cutlsular structure
but thls species Ls smaller, has prominent somatlc setae only ln the cervt-
cal region and has a well developed postanal papll'
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HqpodontolaLrnu frniclwplwn4 (steiner, t92tl conb.n.
syn. Neochnonadnna bdelwplwlll (stelner, L92t'l Gerrach, 1951
Spi,LLiu& tnLe-luplwl4 stelner, L927
Figure 82 A-I; plate XIII(A-D).
Materlal studled : four males, four females.
Ipcaltq, : Southern Bight of
Tables t & 21.
ttre North Sea ; eight localltles (Flg. 170,
lleasurerents
? 62 104d1 :
9r:
ftan10. ? 20 25
a= 23.3 b= 6.1 c= 5.9 cr=
(sllde no 10189)
4.8 splc= 30 Un
27
52 93 270 468 550 (slide no 10190)15?2230 40
























g31S:. BoEf short and robust, trr:ncated at ttre head end and with a pointed,
conical tall.
The cutlcle Ls obviously annulated and each annule is ornarented with one
row of small elongated dots (cf. FLg. 82A, c). At the level of the begin-
nlng of the intesttne tlll tJre tall tlp, ttre cuticle Ls dLfferentlated above
tlre lateral fleld : four larger dots are present and dtsttnct from the re-
malnder of, the cutlcular ornarentatLon. lfttl.s lateral dlfferentf,ation Ls only
present ln tlre &eper layers of tlre cutl,sle ; at the surface levelr t'be late-
ra1 dlfferentlatLon ls lacklng. llhe ornarentatjon Ls coarser Ln t}re pharyn-
geal reglon than ln the remalnder of the body.
At tlre ventral body slde, three anterior and one postanal rcdlflcatlons are
present ln sone anLnals whlch consists of several protnrsl,onE of the cuttcu-
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1ar annules (cf. Fig. 82 A, I) i massive cuticular structures are present on
four to five body annules In the cervical region, on five body annules at the
level of the pharyngeal bu1b, on four body annules at the level of the cell
body of the ventral gland and ten protrusions are present at the ventral
side of the tail. These structures are rnodifications of the outer layer of
the cuticle.
The lips are often intruded and the boundary between the different lips ls
not distinct (cf. Fig. 82 D). T.welve cheilorhabdions are present. The six
inner 1abial sensllLa are very small and situated at the outer border of the
lips. The six outer labial sensilla are 2-3 yrn long and situated close to
the inner circle of sensilla. The four cephalic setae are !2 pm long, very
thin and situated at the anterior border of the anrtrlhideal fovea. Nunerous
long (12-20 Un) somatic setae are arranged in four longitudinal rows through-
out the body.
The amphideal fovea is sLit-Iike and the pore ls situated at its dorsal side.
The buccal cavity is provided wittr three teeth : one big, S-shaped dorsal
tooth and t1.1o snaller pointed ventro,+ublateral teeth which envelop the dor-
sal tooth at ttre left and at the right (cf. Fig.82 B, E).
The dorsal sector of the pharynx is very thick at the level of the buccal
cavity so that the buccal cavLty itself is moved to a more ventral positlon
(fig. 92 ll1 and the subventral sectors of the pharynx are nuch reduced. lfhe
dorsal tooth has a weII pronounced apophysis lnto tlre big dorsal buccal bulb.
The pharynx is very muscular with a well developed round to pyrifotm tetmi-
nal bulb, which is divided into trdo parts.
. The cardla is snall and narrow (3 Un long).
The nerve ring is situated at 608 of the neck length'
The ventral- gland is situated at the level of the anterior portion of the
intestine ; the ventral pore is not for.nd with certainty (it is probably si-
tuated in the liP region).
Monorchic with outstretched testis at the left of the intestine. spe:nn cerrs
numerous and globuJ-ar (5 un dianeter) .
Spicular regularly curved and stnongly sclerotized with a weakly developed
capitulun. Gubernaculum with two weakly sclerotized dorso-caudal apophyses
which are connected ln ttre redian plane by a hollow triangular structure
which is rcre sclenotized and on which sone muscles are attached. The spi-
cular protractors are situated between the ventral side of the capitulun and
the sr:bventral body wall while the dorsal protractor is situated between the
dorsal side of the spJ-cule and the anterlor side of ttre gnrbernacular median







Fig. 82 . Hgpodoniolalm.u tnLchoplwnn.. A. Pharyngeal reglon d1 t B. Buc-
cal cavity d1 ; C. Head end 9r ; D. En face vLew ; E. Cross section
at the leveI of ttre buccaL teeth ; F. Cross section at the base of
the buccal cavity (D-f' : dorsal ls the lpper side) t G. Tota1 viewdr ; II. Total view 9r ; I. Copulatory apparatus dr.
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capitulum and the dorso-lateral body waIl. The protractor of the gruberna-
curum is attached to the dorso-caudal side of the median triangular part,
while the retractor is situated between the distal part of the gubernaculum
and the dorsal bodlz wall.
TaiI conical with pointed tip which is always curved to the dorsal slde'
only one caudal gland is always obvious'
Igg3lgg. Resemble males in rcst aspects'
Theventral'protrusions'areonlyforrnd,whenpresent,att}televelofthe
pharyngeal terminal bulb on five cuticular annules t the protrusions are
less pronounced tlran in the males'
Didelphic*-amphidelphic with reflexed ovaries ; anterior ovary is reflexed
to ttre right and is situated at the right of the lntestine ; posterior ovary
is reflexed to the left and is situated at the left of the intestine' The
oviduct is prominent and obviously granulated. The uteri are short in rrcst
females and consist of very ttrick wall cells. No eggs were found ln the
uteri. The vagina !s weakly sclerotized but Ls surrounded by a well developed
sphincter. Vaginal glands are aPParently lacklng'
Discussion
Neochlutrs"dpna Lq,LeJupllora (Steiner, 1g2t) is tranferred to ttre genus Hqpodon-
toLaLnu because of following characteristlcs ; big dorsal and S-shaped
curved tooth, well developed buccal bulb, well developed pharyngeal terminal
bulb whlch consists of two parts and a truncated head end wlth very thin lips'
HqpodontolnLmU LALchoplwtu, Ls related to the fol1owing species of the genus
HqpOdOntOLainU because of the very long and thin sonatic setae and because
of the lack of preanal sr4pplements :
H. eilUi Inglls, 1962, H. geLapagrytll.l glone, 1985, H. Lwteltutptg6 wieser
& Hopper , !967 , H, fted,i.taflwleg6 Bnrnetti, !g4g ' H. pil'otu HoPPer & Meyers,
L967, H. tclultluntUAtebhpvewL.Gerlach, Lgst, H, tolivagu' Hopper, !963' H' 'ShUL-
nei'L wLeser, 1954 and Hqpodon'tolninu n'sp' 1'
HqpodontnlaLmU tldelWplUtti Ls differentiated from these nine specLes bV the
presence of cuticuJ.ar protrusions (in sone specimens), the structure of the
gubernaculum and the structure bf the cuticular ornamentation (the Lateral
differentiatlon only starts at ttre level of the pharyngeal end) '
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HqpodontolaLmu n.sp. 1
Figure 83 A-G; plate XrII (E-K).
Material studied : four males, trdo females-
Locality : Southern Bight of the North sea ; 18 localities (Fiq. l70 t
Tables 1 & 2).
Measurements
Holotlpe dl eeO (slide no 10191)
a= 24.4 b= 6.1 c= 7.0 cr= 4.5 splc= 37 Un.
Paratypes :
Allotlpe 9r . nt} (slide no 10192)
a= 19.8 b= 6.3 c= 8.2 cr= 4.0 V= 47.0
other paratlpes :
Males (n= 3) FemaLe (n= 1)
L z 760-1090
a : 19 .0-27.9











Males. Body cyltndrical with rounded head end and conical tail wittr pointed
ttp.
Cutlcle obviously annulated ; each annule witli a series of dots which are
absent in the lateral field. These dots are in tire cervical regton connec-
ted with each other withi.n one annule. Ea'ch annuLe Ls about 2'2.5 pn wlde
and has anteri,or protrusions In the cenrical region. The dots at the border
of the Iateral field are bigger and connected with transverse sub-cuticular
bars through ttre lateral field (Iast feature not always obvious). lfhe dots
are largest in the pharyngeal region.
T,he six l!.ps are very weakly cuticularized ; the six internal labial- sen-
silla were not found ; ttre six external labLal sensil-la are 4 pn long and
very thin. The four cephallc setae (17 Un long) are also very thin. Long
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(15-20 Um) somatic setae are arranged in four rows over the whole body length.
The amphideal forrea is slit-llke and hard to distinguish (14 Urn wide, or 50t
of ttre c.h.d.)
Buccal cavity with very large teeth. The dorsal sector of the buccal cavlty
is highly rnodified : a proninent curved dorsal tooth is present and the dor-
sal sector of the anterior end of the pharynx is very muscular and strongly
swollen. The inner lining of this dorsal buccal bulb is heavily sclerotized
and forms wittr the dorsaL toottr a kind of nippers.
T1^1o smaller, pointed ventrosublateral teeth are present ; one is situated at
the left of the dorsal tooth, the ottrer is situated at the right. The dorsal
tooth has a prominent caudaL apophysis.
The pharynx is veq/ muscular wittr a pronrinent buccal bulb (30 Un long) and a
very promlnent, terminal bulb which ls divided in two unequal parts : a
shorter anterior part and a longer posterior part.
Cardia is very smaIl.
Nerve ring situated at 40t of the neck length.
Ventral gland ls proninent and accoryanied ry a granular pseudocoelomocyte.
The ventral pore is sltuated at the base of the llps.
Monorchic with testls sltuated at the left of the intestine.
1rhe spicules are short and rectangularly curved ; a capLtulum is present ;
the distal tip is posteriorly bent and is provided with two lateral cusps.
Ventral and dorsal protractors are situated between the capitulum and the
ventral body wall and the caudal apophysis of the gubernaculum respectively.
Retractor extends between ttre capitulum and the dorso-lateral body waII.
The gubernaculum has tlro weLl pronounced caudal apophyses (12 Un long) i
ttre transverse part of ttre gubernaculum has two pointed protrusions- Mus-
cles obvl-ous.
No preanal st4rPlements.
Tail tip not annulated ; three caudal glands proninent'
Iggr3lgl. Resenble males in rnost asPects.
Didelphic-amphidelphlc wl-ttr refl-exed ovaries. Anterior ovalar at the rlght,
posterior ovary at ttre left of the intestine. Uterus with large wall cells.
vagina well sclerotized wittr two snalt, granular gland cells.
Dif ferential di agnosis
HqpodontOIg,LmU n.sp. 1 is characterized by its large and coryIex buccal
cavity, its cuticular ornarentation, the double pharyngeal tenninal bulb'
the shape of its spicular apparaLr:s and ttre absence of preanal supplements.
Up to now, only one specleg ln t}re genr:s Hl1podontnlthrltA has caudal apophy-
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w)
1. A. Head end, surface view dt ; B. Head
d1 ; C. Total view 9z ; D. Total vlew de i





F19. 83 . HqpodoYrtolaLw,u n.sp.
end, internal structures
E. Head end 9r ; F. TaiL
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ses on tlre gr:bernaculun, i.e. H. gdlopagenA[6 glore, 1985'
HtlpodotutnlainU n.sp. 1 ls dlfferentiated fron H. gdfil+ogenAb Uy lts tength
(f{. gOX4pagenti'S ts only 456- 472 ym long) r the structure of ttre pharyngeal
terminal butb (not bl-partlte in fl, goLtpdgenAil) , tlte shape of the spicules
(which are bent in lts proxl.mal part in H. gOLapaSenAiA) and the shape of
the gqbernaculum (additional cusps are lacking on the transverse part ln fl'
ga.LapageruLa).
Discussion
The doubLe pharyngeal terminal bulb is a diagnostlc character for the close-
ty related genus PtUCtWInLnellU. However, t5e tlplcal buccal bulb of the
new species ls not found in species of ttre genus Pt4elWLALme'UlA ; these
species have a buccal bulb developed whtch is not clearly separated from the
remainder of ttre pharynx (as ls the case l-n : H. ba.(*t}t6 (Schnelder, 1906) ,
H. cole9i (Inglisr tg62), H, galnpagemi,O elore' 1985, H. Lnan4utlis (Bastlan'
1965) (i.e. tlpe specles of the genus), H. medilplrn'aneu! Brunettlr L949, H'
yti,LottU Hopper & Meyers, tg67t H. pwni.Llo Gerlach, Lg56, H' Aehutusttsstah'
laveyi Gerl.ach, tg51, H. toliva4Lrtr Hopper , t963, H. tteinstLL vlteser, 1954) .
Ottrer species of ttre genus HqpOdOntOLAhruA lack ttrls bulb too' The conblna-
tl-on of a double ter^rnlnal pharyngeal bulb and a well developed buccal bulb
is an nnique combLnation of characters for HqpOdOrftOLAiruA n'sp' 1'
Neoeitunadona ango(icn Rlenann, 1976
Flgure 84 A-D; Plate XIV(A-F).
Material studled : three nales, one female and tlrree Juvenlles'
LocaltBr : Souttrern Bight
Tabl'es t &2).
Measurerents
of the North Sea ; fl.ve localitles (Flg' 195;
- 
1.29 235T-17--tt
a= 35.7 b= 8.8
L847 2O7O (slide n" 10103)44d1 : 58
c= 9.3 c'= 5.1 sPic= 45 un.
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Flg. 84 . Neoclttunadona angel.Lcn. ( dr ).
C. Tall and preanal sqlPlements i
A,B,D




225 1004 1822 2010 (slt& no 10104)55 4r
a= 30.9 b= 8.9 c= 10.7 et- 4.6 v= 50'0


















Neochtungdorc angetieg Ls veqi accurcately descrl.bed by Rlenann (1976) from
coarse subllttoral bottons ln the Belgoland Btght. OnIy additLonal I'nfor-
matLon wtll be noted here.
The cutlsular ornarentatl.on starts at the leve1 of the cephallc setae (these
are 13 yn long) i 1.€. anterior f,rcm ttre anpfrfaeaf foyea. I'he ornarentatton
conslstE there of nery soall dots whlch are lrregularly placed' llhe broader
body annules (cf. &scrl.ptton of il. nani-t&l show a well pronounced lateral
dlfferentlatlon. At about 50t of tlre neck lengtlrr a broad lateral ala ex-
tends tttl ttre tall end.
llhe buccal cavtty has one blg dorsal toottr, tr|o snall nentlosublateral teeth
and a ventral f,leld of grominent denttcles ln its anterior Part'
lltre slx ninutc preanal sr4rplenents are connected wittr glandular structures'
Reproductl.ve system rcnorchlc wlth testls sltuat€d at tlre left of the lntes-
tLne.
SpLcules are oPen at ttreir proxlnal end and lnlnted at the dlstal t'lp' lfhe
gubernaculun (23 un) ls wealcly sclerotJzed'
Females resenble males.
Dlscusslon
N. MgeLLCn is alryatrlc wltJr N. m'ni-tA but the flrst species ls especlally
abundant Ln ooarse bottons.
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Neo chluna.donn rnui-ta rprenzen, 1972
syn. Neoehlwttgdotta pafiwruni.ta Bouctrer, 1976 syn.n.
Figure 85 A-L; plate Xlt(A-L).
Material studl.ed r 20 nales, 10 fenales and 10 Juvenlles.
IocalLBr : Souttrern Blght of the Norttr Sea ; 54 localltl'es (F19. 195;
Tables t & 21.
!!easurements










752462: 2t 33 34 40
a= 39..4 b= 9.2
77 133 653
cr= 4.8 spLc= 50 un
1690 (sltde no 10106)





12399l 3 Tt 27 24. r 39
a= 35.8 b= 10.5
1395 (sIlde no 10107)































Males(n = 10) (n = 10)
ry
Males. Bodlt cyllndrlcal wittr rowrded head end and conlcal tatl.
Cutl.cle thlck (4 Un Ln ttre oervLcal region, 3 Um ln the reglon of the pha-
ryngeal bulb and 4 yn ln the anal reglon). Arttcular otnarentation starts
behtnd ttre leve1 of the cephallc setae. Over about 5 um, a fteld of Lrre-
grularly plaoed snall &ts passes lnto a rcre Pronounaed ornamentatlon. La-
teral dLfferentLatLon starts at about 10 gn ftom ttre fore end and consists
of, transverse bans whLch corurect the lateral nargl.ns of the orrranentate an-
nulatjons t the annulations are heterogeneous' 1.e. they diff,er throughout
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the body length. The somatic setae are arranged in four longitudinal rows.
The lnternal labia1 sensilla are papilliform ; ttre external labial sensilla
are 1-2 pm long and are placed at the base of the lips. The cephalic setae
are situated at the level of the arryhid and are 10 Un long !n dr (55t of
c.b.d.) and 13 Un long in dz (65t ot c.b.d.). The lengttr of the cephalic
setae varies frorn 55-90t of the c.b.d. in males with 9 p.s. and between 60-
80t in males wittr 12 P.s-
The aqrhideal aperture is crescent-like and
ward and has rounded edges i a sensilla ls
Aperture 56t of c.b.d. in dr 'and 62t in dz.
The buccal cavity is cup-shaped with one large, triangUl,ar dorsal tooth and
a ventral field of small denticles. The dorsal stomatal bulb and the ter-
minal bulb of the pharynx are well developed.
Nerve ring at 60-80t of the neck length.
Ventral gland situated at the begLnning of ttre intestine, Pore not found'
Monorchic wittr testis situated at the left of intestlne.
Spicular apparatus heavi.ly cutlcularj.zed in bottr nales ; spicules 45-50 Um
Ln males wLttr nlne preanal sppplerents and 42-48 pm long in males with 12
preanal supplernents ; spicules regularly currred with *rick outer larnellae'
The gubernaculum ls paired, 21 Un ( dr)'and 27 Un ( dz) and fotms a kind of
gutter for the spicules. some males have nine p.s., others have 12 p.s.,
but a few have an interrediate nr:mber. A ventraL preanal seta ls present
bet"lveen ttre last preanal sr4>plement and ttre cloaca. Musculatule not obvious'
TaiL with ttrin ventral setae. Three caudal glands pronLnent ; splnneret
well develoPed.
I9g919:.Exceptforthegenltalsystem'allfemaleshavercrphologlcalfea-
tures simllar to the males i howeverr two tlpes (corresponding to rnales with
9 ot t2 supplements) could not be detected, even between populations which
consists only of males of one tYPe.
Dlscussion
Neo1h,UngdonA palAruti.ta Boucher, 19?5 is synonynized with N' m'ui'tn to'
renzen, 1972 because the two rmrphotypes of males (naLn difference fs the
nurnber of preanal sr.pplenents) are found in the sane poPulatton.
In soroe localities, only males r*ittr nine and in other localities males with
12 preanal sr4>plenents are found ; but in a nurnber of sarplJ'ng sites, they
are for^rnd at ttre sa.me abundances together ; females and juveniLes cannot be
the fovea ls situated nore in-

















A- c,E-O,l - L
rtg. 85 . Neoehlangdonn wmi.tn. A. Head end dr i s. nuccal cavity dr ; C'
Head end 9r ; D. Tail region dr ; E' Head end dz ; F' Buccal cav!-
ty dz ; G. Head end 9z ; H. Tail region dz ; I. Copulatory apPara-
t-us d, ; J. Copulatory apparatus du ; K' Cutlcular pattern at the
cardlal region-dr ; f,. Cuticular pattern at the nid-body regl-on dr '
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subdivided in two types. From the 100 males examined, only two speclmens
have t0 or 11 preanal supplements ; abouE 29 of the males have nine p's' i
70 have 12 p.s. Lorenzen (Lg72l found 48 males with nlne p.s. and one male
with ten P.s.
Boucher (tg76) noted following characters for N, pan4tnWitA which dlstinguish
this species from N. rMtui.tA: longer cephalic setae (100t instead of 65t of
the cephalic diameter) ; shorter spicules (30-32 ym instead of 43 Um cord
length) and the presence of t2 instead of 9-10 p's'
In the North Sea specimens wittt nine p.s., the length of the cephalic setae
varies fron 55-g0t of the c.b.d. and ln the specimens wlth 12 p.s. the length
varies between 60-80t of the c.b.d.
Both tlrpes are also found by Blome (1982) in a 'medium wave-beaten beachr on
the IsIe of S'1t. Blome mentioned that the length and the a-ilndex of N' pa-
h-amuwL&t are higher than for speclrEns of the tlpe locality (L= 1315 Um; a=
45.3). Hovrever, these measurements (and others found in the literature) are
withln the range of measurenents forrrd in the Norttr Sea specirpns'
After examinatlon of the tlpe materiaL ot NeOChlAWWdOh'1' pytnyi-tg and NeO-
CltttOngdOtt-d. mgJ1iSA I consider both tl4)es as one species, l.e. NeOChnOnadOtg
muy;-tL Lorenzen, 1972. Ttrls species has a rather large lntraspecLfic varia-
bility concerning the length of the cephalic setae (between 55-100t of the
c.h.d.), ttre bodlr length (between 990-1800 un) and the nunber of preanal
supplements (fron 9 to 12).
Neochltons.dona mui-ta is distlnguished from the other Neoclvotttodottl specLes
by the presence of 9-1,2 well developed preanal supplements ; these supple-
ments are not accoryanied ry a supplenentary cuticular plece as ln N' p1lA'-
tzelg' Blomer 1974-
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Neochlatndona yto,tu.tncJa grorne , L974
Figure 86 A-F; plate )ffI (F-I) .
Material studied : three males, one female and ten Juvenlles.
f,ocatity : Southern Bight of the North Sea ; seven localities (Ftg. 195 t
Tables L & 2).
Measurements





c= 12.9 c'= 5.7 splc= 41 Un
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Neoch)Lotts"dona. panoteela Ls well descrlbed and illustrated by Blone (t974,
t9821. AdditionaL observatlons are : no cervical setae. Cuticle heavily
annulated wlth the lateral differentiation from head ttll talI end. The
fLrst trro or three bodlz annules are ornamentated wtth snall punctations with
a Lateral differentiatl.on which oonslsts of larger points. The same pattern
is found on the tail (rrg. 86r). A large cervLcal sublateral pore on the
dorsal side of the lateral field Ls present in alL specirens. The ornarEn-
tation Ln the pharyngeal regJ.on consists of a ztgzag outer nargin of each
annule and each annule contains one ro!{ of large dots (cf. Ftg.85 A, c).
From the cardial to tlre anal region, the ornamentatlon l,s shovrn tn Fig.86 E.
T,he buccal caviQr has one blg dorsal tooth at the inner side of a prominent
anterior dorsal stomatal butb ; the ventral region of t'he lrcuth cavi.ty has





rig. 86 . Nsochft@no'doha pal'a'fze,ta. A' Head end dr i
C. Head end 9r , b. copolatory apparatus dr ;
at tlre cardLal leve1 di ; f. TaLl region dt '
B. Buccal cavitY d1 i
E. Cuticular Pattern
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Ventral gLand very small and situated at the anterior level of the intestine.
Pore not forrnd (probably in ttre lip region) .
The spicules are regularly curved, 38-43 pm long (about 1.8 c.b.d.), opene.d
prox1nally and dtstally pointed. The gubernaculum ts 21 pn long. T'he eight
preanal supplerents are typicat for the genus, i;e. ttre cup-shaped part con-
sists of two rod-like structures which are coverecl by an outer oval (in sur-
face view) plate. But an accessory dorsal cuticularized piece accotpanies
each preanal suppletrent. A glandular cell opens ttrrough a small pore in the
outer plate of the st4>Plement.
Discussion
N. pa.tto-teefu" from the Southern Bight of the North Sea resenbles the type spe-
cLmens described by Blorne 09741 from the German coast near the IsIe of SyIt.
NeoeJtunalota" n.sp. 1
F'l-gure 87 A-I; plate X\II (A-E) .
Material studied : four mal-es, three femalesr trwo JuvenLles.
Locality : Southern Bight of the North Sea ; four localities (Fig. 195;
Tables 1 & 2).
MeasurerrEnts
noloqpe dr , 980 (s1tde no 10193)
a= 40.8 b= 6.6 c= 6.3 cr= 6.5 spi.c= 32 un p.s.= I
paratlpe e' 
' t; 33 133 a3? 831 ro:o (slide no 101e4)
a= 30.3 b= 6.9 c= 6.6 cr= 7.1 V= 48.4
Other paratlpes :
Males (n= 3) Females (n= 2)
IJ : 950-1200 1030-1270
a : 33.0-40.8 30-2'37.4
b 3 6.6-7.3 6.8-8.6
c ! 6.3-7 .2 6.8-7 .9
c' : 5.9-6.9 7.0-7.3





Cuticle annulated t each annule contains a row of polnts which pass into a
zLgzag outer board of the annules at the nid-pharyngeal level' From the
level of the pharyngeal bulb on, the annules are ornamentated wlth one row
of small dots. The lateral differentlation consists of two rows of larger
dots, which are connected by transverse bars (not obvious on the tail end) i
lateral differentiation not present around the arqphldeal fovea and on the
tail ttp (extreme last gart of the tail is not annulated) ' Snall punctua-
tions are present anterior to the amphldeal fovea'
The slx internal labial sensilla were not fognd ; the six external labial
sensilla are papilliform and are located at the base of t'he lips' The four
cephallc setae are 8 Un (30-4Ot of c.h.d.) and anterior to the aq>hideal fo-
vea. somattc setae are very ttrin and situat'ed in four sublateral rows
throughout the bodY.
The amphideal fovea is ventrally curved and sausage-]-ike ; the pore is placed
on the dorso-lateral side.
The buccal cavity s:ontalns one big dorsal tooth, two smaller ventrosublateral
teeth and a ventral field of dentlcles. The stomatal butb of the pharynx is
extremely prominent at its dorsal slde ; the terninal bulb is enlarged and
elongated but not very Proralnent'
The cardla ls 4 pm long at lts crentre and 6 pm at the outer margin'
The intestine has flattened cells and a rather broad lurnen' The rectum is
20 Um long.
Nerve ring situated at 55t of the neck length'
'he 
ventral grand is quite promlnent and situated at the lever of the anterior
part of the intestine. Pore not found (probably in the lip regton) '
Monorchic wittt outstretched testis situated at the left side of the intestine'
splcules regularly curved, capitulum well developed ; dlstal tlp of the spi-
cuLes with two accesso4/ cusps. Gubernacurum 13 um longr with more screro-
tized posterlor border. spicular protractor extends from the ventral part
of the capitu|:rn to the ventral body waII (Ievel of cloaca) ; spicular re-
tractor extending frorn apical part of capitulum to the lateral bodlt wall'
Gubernacular protractor extends from dorsal posterlor part of gr'rbernaculum
to the ventral body wall of the anterior part of the tail' Eight minute pre-
anal supplements are placed at regular interrrals anterior to the cloaca (they
can be easily overlooked). Each supplerrent is connected wlth a small flat-
tened cell.
-437-
rig. gZ . Nectchnonsdona n.sp. 1. A. Itead end dr ; B.
C. Pharyngeal region dr ; D. Cardial region dr
nital apparatus 9r , G. copulatory apparatus dz
testis) dr ; I. Tail region dr .
Buccal cavity 91 i
r E. TalI 9r ; F. Ge-
; H. Tota1 view (T =
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Tail with three prominent caudal glands.
long.
Ttre triangular spinneret is 2 Un
Iggglg:. Sirnilar to the males except for the narrovter atphideal fovea.
Didelphic-amphidelphic wittr ovaries reflexed to the dorsal slde of the'geni-
tal tract. Anterior tract at the left of ttre intestlne, posterior tract at
the right of the intestine. The oviduct is well developed and has prominent
granules in its wall cells. The uterl- are elryty in examined females. Tato
seminal receptacles are directly connected with the vaEina ; they have a
thick waII, but are not filled wittr spenn cells in the observed females.
The vagina ls short, supported by snall cuticular rods ; vaginal glands are
not prominent.
Diagnosis
Neochlomadonn n.sp. 1 is characterized by its rather weak cutlcular ornElmen-
tation, cephalic setae less than 5Ot of c.h.d., well developed teeth in the
buccal cavity wlttr a prorrinent stomatal bulb of ttre pharynx, a well developed
ventral gland ; males have eight minute preanal sr4>plements and spicrrles with
accessory cusps. Females resernbLe N. nunLt4 although the cephalLc setae are
shorter and the cuticular ornanrentation is less pronounced.
SqnonchLellt n.sp. 1
Figure 88 A-H; plate XVII (A-G) .
Material studled : twelve males, tvJo females.
localities (Ftg. 239;Locality : Southern
Tables 1
Measurements
Bight of ttre North Sea ; five
&21 .
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yglgg. Body cryllndrlcal and robust I truncated head end and conlcal tall
wlth rounded tlp.
The cutlcle !s punctatsd f,rom ttre level of the cephalLc setae ttII thd tall
tlp. CutLcle 1g algo obrdousty annulated fron the posterlor level of, the
aqrhldeal fovea on , each annule conststs of five rows of pwtctuations: the
ffrEt and tlre ftftlr row of dots are @arser than those of the three 'lnnerl
rcws. l1he outer rons of dotg of, tlpo consequent annules are close together
whlch glves ttre lnpregElon that the lagt row of one annule ls nelt€d wlth
the flrst row of the follonlng annule. There lg no lateral dlfferentLatlon.
Stx pronln€nt, weakly cutlcularlzed llps I the six lnternal lablal senELlla
are 3 Un long ; the slx outer labtal gensllla are 10 prn long and are together
wlt6 the four cephallc setae (5 Un) ln one clrcle. Somatlc setae ln the cer-
vlcal reglon and on tlre tall (3-27 Vml,
ltre aqrhldeal f,ovea le ventrally woundr nultJ--epiral, B L/2-3 3/4 turns) wlth
a clrcular outllne ; 1t ls 14 Un width ot 49t of the c.h.d. I lt ls sLtuated
at tlre posterlor level of the buccal cavlty.
l1lre buccal cavlty ls very large 05-16 Un long) and provided wlth three
egualrpronJ.nent nandibles. Each nandlble conelsts of two rods whlch are
cpnnected at ttreir anterl-or part. Each rod has on lts aplca1 slde gwo strong
tootlFllke protruslong. Elght eDall dentlcles per nandlble are present at
the trangverge connectl.on betreen the tlrree nandl.blee. llhege mandlbles can
be protnrded so tfuat the apical part of them opens. Velry strong pharyngeal
muscles are sltuated at ttre leve1 of tlre transverse connectlons of the three
nandlbles i @ntractlon of tlrese muscles causes the fonpard nlgratLon of the
nandlbles and the openlng of ttre buccal cavtty. Each mandible ls provlded
wlth ttrree d.lfferent muscleg whlch cause the high rcbf1ltY of the uandlbles.
F19. 88 . Sqnone-ltte,W n.sp.
view dr ; C. tlead end,
d1 ; E. Head end 9r i
genltal tract 9r.
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1. A. Total view d1 i
internal structures dr
F. Tatl region dr ; G.
B. Head end' surface
; D. Pharyngeal region
TaII 9r ; H. Female
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Pharynx cylindrlcal with only a buccal bulb.
Cardia well developed (5 Um long) and not intruded in the intestine.
Intestine wlth large swollen cells, wit[ numerous granules
Nerve ring at 33t of the neck length.
Ventral gland and Pore not found.
Dlorchic wLtS two opposed testes, both at the right of the intestine. Sphe-
rical sperm cells (5 um diameter).
Tr.ro cloacal glands are present at the left side of the vas deferens.
OnIy one; heavily sclerotlzed spicule is present. The shaft consists of two
broad rods which are connected at the apicaL slde by a fine transverse Part
and at the distal slde tryr a thtcker, pointed part. Only the dorsal protrac-
tor ls obvious ; a prominent retractor ls present between the apical slde of
the spicule and the dorsal- body wall. The gubernaculun ls short (10 Um) and
consists of a small P1ate.
SLxteen to nineteen preanal suSrplements are present at regular lntervals ;
ttre first supplement l-s sttuated at g Urn of the anus and the following sup-
p]-enents are at 5-6 pm of each other. They conslst of two parts :A cuP-
shaped basal part wlth a flat plate-llke structure at the outer side. Thls
plate ls perforated bry a snall pore whlch Lndtcate that these supplements
could be at the outlet of preanal glands. ilovtever, ttrese glands were not
cJ.early dellneated. One ventral, preanal seta (4 Um Long) Ls situated
between the anus and ttre first supplernent.
Tall conical, also obviously annulated ; the three caudal gland cells are.
not arranged in tanden. The ventral sLde of the tall is provlded wtth cuti-
cular modifications : L.e. small rods are Present in the cutl'cle over about
28 Um halfway the taIl
Iggglg:. Resemlcle the males in nost aspects.
Dlf,ferences are : aqrhldeal fovea is snaller : 8 Un dianeter' spiral with
three turns or 33t of ttre c.h.d. ; no setae on the tail'
Dtdelphlc-aryhidelphlc wlth reflexed ovarles ; anterior ovary at the right
of ttre lntestlne, posterlor ovary at the Left of the lntestine' Vagina
weakly sclerotl-zed provLded with two vagJ-nal gJ-ands. The proxl'maL part of
the utenrs ls fllled wlth spenn cells.
Differential diagnosis
SqnonehLell,a n.sp. 1 is characterized bV ttre presence of one spicule in the
males, conlcal tatl wlth caudal glands not in tanden, typical- cuticular an-
nulation in whlch each annule consLsts of five rows of punctuatlons and the
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positlon of the vulva in the anterior half of the body.
Sqnone-lvLella lwppWL ott, L972 Ls the other specles of the genus wlth one
spicule ln the males. That spicule lacks ttre distal pointed ttP t the tatl
is longer and ttre 15 to 18 preanal supplenents are situated at 10-12 pm of
each other in S. lpppenL The sexual dlmoryhisn in the sLze of the aryhl-
deal fovea ls not present in S. hOppUti ; last species has a ventral gland.
':::-:?y-l:11-1i13
r.orenzen (t977) revlsed the genus Daptonerrn Cobb, 1920 and gave an
emended diagnosis of ttre genus t 62 O@tonenx4-species are recognized. Many
of these species were origtnally descrlbed in ten different genera and/ot
subgenera.
I found the fol-lowinE 13 species of the genus Oaptnnem in the Southern
Bight of ttre North sea (see Figs 89(A-M), gO(A-E) and 91(A-H).
Daptonena |i-tfuInfun (wLeser & HoPPer, t'967)
0oqtonerw llagQLl,Lcard!. (rcrenzen, L973)
0aptonena rfuau,twn (vltteuo, t967\
Oaptsnens. bonnoeesue (Algg6n, 1,9291
Oaptonema nanum (rorenzen, 1'9721
Daptonun noam.nd,Lclot (de Man, 1890)
0aptnnetn prcpniun (Iorenzen, t9721
Ooqtonern niermnni (Ptatt, 1973)
Oaptnnerrv" ttglolun (Lorenzen, !973,
syn.n. 0. Lnvagidetwun (Platt, 1973)
0aptlnena lva.LballdelL6e (Gerlach, 1956)
Oaptonenn tenui.tpLurlux, (D|Llevsen, 1918)
0aptoneno tliclvLnu (Gerlach, 1956)
0aptonerrc xqa.Li(otuw (wleser & Hopper, t967)
(sllde no 10197)(sllde no 10198)(slide no 10199)(slide no 10200)(slide no 10201)(sllde no t'0202)(sllde no 10203)(s1ide no 10204)(slide no 10205)
(slide no 10206)(sll-de no 10207)(slLde no 10208)(slLde no 10209)
For the synonyny of these 13 species,.I refer to Gerlach & R':Lemann
(1973) and to Iprenzen (t977).
The localitles of ttre OaptOnUn specles are presented in Ftgtf 142 to
t44 t ttre coordinates of the locallties are given in Tables 1 & 2.
Most of t11e Qaptonena species are well descrtbed and the dlfferent spe-
cies are not discussed in detall in this work.
fable(fgra)surnmarl.zes rnasurenents of the different species ; the lowest
and highest values are noted (fron the literature and from own obse:rvationst






Fig. gg. Head ends of 0aptonena species (nales). l. OlptottQJtg. tLUuil ; B.' Od+toneno. |LaAQ].tiltuda ; c. Oap.tonenn ava.Lbanlente t o. 0aptone-rm'prcpniun t n. fuaptonena. nLensnttt- ; r. $aptonenn xao$funne , G.. ?qp-
'iie* pistulafuin t n. Oaptonu& nontrsndian t r. 0aptonenn tticlvL-




Fig. 90. Talt region ot \optonen4 sPecies (na1es) . A. Qaptonenn tvaLbalt-
deyUe- t z. \aptonestra xqal-L[-otne t C. flaptonettg' rlnnum t o' Qaptone-






rtg. 91 . TatL reglon ot aaptotwrg, specles (rnales). A. oaptoryern vwtuMnd,L'
cunt r n. 0aptonena SAhLtM i c. Dapttnwn (La4ell,Lcluda t o. 0aptt-
nema tenu,i.tpiuilwn t n. 0aptonuna, hintu.twn i r. Daptnners |iafuIa.tutl
e. Oa+tonens twttweenae t n. Oaptonets t 
'Lchivttu.
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The head and tails of one male of each DaptnnQJtg. species are drawn ln Figs
99 to 91, in order to facilitate the identtfication of the different Daptn-
nQflA. specimens (by means of a kind of pictorlal key) '
Morphometric differences are lmportant in this genus'
Two species, 0. nanum and ?. XUAIi$Orne are very small (< 700 Un) and have
short spicules (< 20 um). 0aptonetw xqa,LL(onme is differentiated from ?.
n&num by the posterior position of the anphideal fovea'
Five species, D. {itttLa.ttm, 0, dlageU'Lcaula, 0, lvUUtrtm, 0. tzonnoeerue and
0. rwnnand,tcum are characterized by an addltlonal lateral subcePhallc seta ln
the same circle as the six external labial and four cephalLc setae. DaptO-
nefiw {Lage[t Lcr".udg is characterized by its short splcule, backward positlon
of the anphideal fovea and very long tail. The dlfferences between the four
other species are not so dlstinct i O. tuiJAu.tun is a large species (> 1500 um
L) with several long cervLcal setae and a rather snall round amphtdeal fovea
(34t of the c.h.d.) and long spicules (90 um) t D. hOnnOe.enAe is also a large
species vtith a rather small anphldeal fovea (40t of c.h.d.) Uut with a much
shorter spicule (45 Um).
Oaptonena nonmandiafii is characterlzed by lts large anphideal fovea (63t of
c.h.d.) ; the males always have four palrs of cervical setae situated at the
mid-level of the arphldeal fovea. The male tall is provlded with long sub-
ventral setae.
0. {i-ttg,U-tun has shorter spicules (18-20 Un) and a smaller amphideal fovea
rhan 0. notutgndiam.
The six remaining species are all about one rnillimeter long and lack the sub-
cephalic setae in the sane circlet as the 6 * 4 anterior sensilla 0. nanun
and ?. A/Al-L|ilile also lack these sr:bcephall-c setae). Two of these species,
D. nLetsnn* and O. tnichi[&6 have very long spicules Q 2x anal body diame-
ters long) t O. tiengnwi has the longest taLl of these two species (c'='7-t2
>< c'= 6.7-7.0) whlle D. tnL\linutr has the longest spicuLe (125-130 Um ><
49-70 un).
qaptonena pnopnLwn has a very 1on9 tail (c'= 16-17) and a large arnphldeal fo-
vea (61t of the c.b.d.).
Mptnnena M,glntun is characterized by a very long and thl-ck seta at the
tail tip (thts ls often broken ln ftxed materlalr but the lnplantatton of
tt is always obvious).
Oaptnnerc, avobbaStlehAQ inas a very tlpLcal distal btftd tip on tts spicules '
Oayttnnema Lnva4L(elwun (platt, 1973) is synonynized wtth 0. Atqlotun (to'
renzen, tg77l. Both were described ln 1973 and both descrlptions rnentlon
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only fslight, dlfferences ln the length of the spicules (15 un in ?. invoql-
(uWun and 26 Un Ln 0. lt4lotunl and the presence of two preanal rpapillae'
in ?. ttgloaom. However, examtnatlon of ttre North Sea materl.al revealed
that the presence of ttre supplerents is not always obvLous and ttrat ttre
length of, the sptcules has a range between 15-30 Un. lfherefore, I consider
bottr specles to be slmonYnoust.
Three OaptnnUrg rglecl.es are for:nd Ln rcre than ten localities ln the area,
i.e. ?. tw,utsild,Luilt ltzl , O. tt4lo6trn '(35) and ?. twtwbpiathn 1Jgl .
aaptoneln rwtvandLcuttt ls restricted to the southern Part of the area and is
found both ln off-shore and ln coastal statlons. lXtre specLes lives ln fine
to mediun sand sedl,Eents wLth a snall amount of sllt.
Oaptonena ttULotIM Is the onLy Oaptnneng. specles whl.ch is very comnon Ln the
off-shore area (fron tlre south to the north). It occurs ln htgh nunbers in
some statl-ons (t.{o t) . It is restrLcted to redlun to coarse sand wlt}rout
sl1t.
Oaptonua tenwi.tplcu,hm ls restrLcted to the Belglan coastal area and off
the rcuttr of ttre i{estern Scheldt. It ocsurs Ln very htgh nrrnbers ln stlty
flne sands along tlre Belgtan east coast (cf . ecolog{cal part of thl's work).
Ttre other specLes of tlre genus occur occasionally ln the area and nost of :'
ttren live ln sandg wltlr a snall amunt of silt.
Ttre genus gaptnnern s6ems to be nost Eucc€ssfu1 ln the coastal region. Se-
veral 0d&tonurg spgcles co-occur tn sllby fine to nedLun sands along the
coasr (e.g. O. $iAtulafinr'O. 6f,a8Oe,Uetulq 0, hi^Atfiurt, O. rotwanlluttn,




































































































































: wl,dtJr of the a4rhtdeal forrca as a t of tlte c'h'd'
: ttre rrelatlne dlstancer Ls the distance between the anterior border of ttre aqrhLdeal fovea and the
flont end dLvlded by the bod'y wldttr at t[e aqrhtdeal fovea'
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GowLoncfuu atmbttaeruli Benwell, 1981
syn. GowLoncfu)A vi,l-Loltu sensu vincx, 1981, nec Cobb,I92O, syn.n.
Figure 92 A-8, 93 A-8.
Material studLed : five males, ten fenales and 18 juveniles.
Locality : Southern Bight of ttre North Sea ; 20 localities (fig. 166,
Tables t & 21.
Description
The descrtption of Goyioncluu vi.(lo6tltr sensu Vincx, 1981 in Vtncx (1981) is
in coqglete agreement wlth the description ot GowLonchU umbnaevbiA Benwell,
1981.
Reexam:inatlon of the tlpe material of G. cunbrlaenAi.L as weLl as G. villo$uA
sensu Vincx, 1981 showed that males as well as fenales have one paJ-r of 'sub-
cephalicr setae additional to the lateral external labiat setae. The length
of ttre addltional setae ls equal to the length of the four cephalic setae.
Ehe presence of these addltional setae was obvious in en face views but not
always clear in the lateraL view of the head.
Discussion
Up to now, the genusr GOwLon!ful,t contained etght specles which can be divided
into two groqps : a grol4) of five species which have no longitudinal cuticu-
lar ornamentationr i.e. G. unbhner$/i Benwell, 1981, G. inae4uol)u warvick
& platt, tg73t G, intelned'LuA ilensen, t986, G. palnvillo,64A Blone, 1982 and
G. v|lhAuA cobb, 1920 and a group of three species which have longitudinal
ornamentations z GowLonclur,l n.sp. !, G. LongLcatda.hU (Ward, t972) and G.
SenAibil)A Lorenzen, 1977. The slmtlarity of three species of ttre first
group (excluding G. Ltaequa,til which has unequal spicules) is striklng. G.
anrnbno.eJAia atrfers from G. vi,IlotuA bv the bifid spicules and by the pos-
sesslon of grrbernacular apophyses . G. poJtavilloAu,l differs from G. villosuA
by the shape of the spicules ('proximal part of the spicule is not dorsally
orientated as Ln G. villoAul'l ; the length of the external labial setae to
the cephallc setae (75t vs. 50t) and a shorter body Length (t 1400 Um vs.
1900 Un). G. vi.(IotuA was redescribed by Vincx (1981) from specimens of the
Southern Blght of the North Sea. Resemblances of the spicules cannot be







Flg. 92. Goni.ondut unbnocrci.t.
AnaI and Preanal reglon dr
ceIIs.
A. Total vlew dr , B. Bead end dr ; C.





Fig. 93. GotwonchU agbnuenAiA. A. Head end ?r ; B. Vagina1 reglon 9r
C. Tall regLon 9r ; D. Head end 
'Juv 1 ; U. TaLI region;uv 1.
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However, the presence of an obvlous gnrbernacular apoptrysls ln G. aMbiaznAiA
indl-cates the dlfferenc€ wLttr ttre orJ.gLnal descrlptlon of G. vilAosltA. lltre-
refore, r declde to synonymize G. villo'U sensu vLncxl 1981 wtth G. olmbn'oplt-
6i,6 Benwell, 1981.
!1rrnr 16!ton of ttre holotlpe of G. paravi.lJt5ttA shors ttre slender spLcule and
the complete absence of, an ryophysls ln ttrls species wlrich clearly lndlcates
ttre dif,ferenoe wlth G. Anbr^etAiA.
lttre diff,erentlal diagnoses of G, cJnbha2n&i6 and G. pdtavi'[ln6[6 eryhaslze on
the shape of ttre copulatory ryparatus and the relatlve lengt[ of t]re anterior
setae. I,he dlstal blftd tlp of, ttre splcules ls also a generlc characterr Dot
a specLfic one.
@nioneJwt LonsingnafuA (tfard, t9721 r€renzen, 1977
syn. Xgalf,. Inngicaudata llard, 1972 rn r.orenzen, t977
' XAuU 5Dg t{amLck & Platt, 1973 ln lfanLclc & Platt,.1973
FLgure 94 A-E ; Plate XVIII (D-F) .
l,lated.al studLed : sevan males, one fenale and ten Juvenlles'
Ipcaltty : southern Btght of ttre North sea ; 12 localltJes (rtg. t66t
Tab1es t & 2).
MeasureGnts
r25 358 u 1402dr!
9l 3
Tn--2e 31 27
a= 51,6 b= 4.5 c- 8.1
1500 (slLde no 1010t)
cr- 7.3 spLc= 39 un
135 lm6 Lt6? L377 1570 (sltde no 10102)ffiaa 26
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GoyionchU Longigd1tLy was fully described b1r !{ard (t9721 and ry warwlsk
& platt (1973). Only additLonal infornatLon wlll be noted here.
AnterLor folded border of tlre cephalic capsule contlnuous wlttr the sclerotl-
zed waII of ttre buccal caviQr. Tooth-tlke Protnrsions of the ventrosublate-
ral walls of the stoma obvaous ln apical rrlew'
Aq>hldeal fqvea clrucular, with cplled coryus gelatum'
Ma1es dlorchic with anterlor tcstis on ttre left and posterlor tsstls on ttre
right of ttre intestine. Splcules equal ; capLtulum weakly developed and with
distal blfid ttp. GubenracuLrrn (17 un) paired wl,th dorso-caudal apophysls'
Musculature not obvious-
Tail canical wittr cl,ltndrical end part ; three caudal glands with separated
outlets.
Fenale sinilar to ttre males. Genital apparatus reakly developed Ln the only
speclnen found.
Discussion
Benwell (1981) pnoposed to tranEfer ttre species Ln dl-sqrsslon to tne X4AIA'
genus, because of the cutlcule with longitudinal ornamentations' I do not
agree wlth ttris transfer because GOniOnehU ana XqOIA do have a dLfferent
head structure. tn @wLoneJa$,
sions of ttre thLn, hYallne lIPs
the Lnternal labial sensilla arE Protru-
and tfre real base of these sengllla l-s not
for.rnd. In x{aln, t}re lnternal lablal sensilla are sltuated at the base of
the llps and the base of the seta Ls obvlous'
The buccar cavitlr of GowinneJuu ts conlcal and surrounded by pharlmgear tls-
sue i ventrosublateral tooth-like proJections are Present' The buccal cavl-
ty of Xgala, onslsts of a 1arge oyrlLndrical part (not surroulded by the pha-
rynx) and a much shorter conical tatl'
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GonioneJut n.sp. I
Flgure 95 A-II; Plate XWII (A-C) .
Matertal stug#d : slx nales, sl.x fenales and 10 Juvenl-Ies.
flpe locallt]r : Soutlrern Blght of tlre North sea ; 23 localttles (Flg. 156;




85 290 1227 1390 (slLde no f021O)t7 23 24 25
a= 55.6 b= 4.8 c= 8.5 c'l 7.0 spLc= 47 un
- 131 437 1193 1342 1570 (sllde no 1021f)za---3T-3t

























gglgg. Body elongated and cyllndrlcal i tall taperlng wtttr cyltndrlcal end
part. Cutlcle pronlnently annulated ; annules about 3 Um broad. The cer-
vlcal annules haye anterlor sectlons whlch sover the posterior border of the
Breceding annule. Iongitudinal ornamentatLon starts at Lrregular levels Ln
the cervlcal reglon I about 12 ridges of longLtudl'nal bars pass lnto
20 rowe whlch congist of rectangrlar projectlons. The cyllndrl'cal part of
the tatl ls annulated but laclcs ttre longitudLnal orna'mentations '
llhe slx lips are nery high and weat<Iy cuticularl.zed. Each llp consl'sts of,
a basal part whlch ls separated fron an apl.cal part by a rattrer weII pro-
nounced boundary. Ehe apJ.cal part ends Ln a flap-Ilke protrusion.
Slx internal lablal sensilla (3 Un) proJect from the outer anterior walL of
the basal part of, the llps. Latter separated from the head regLon tryr an






rig. 95. GOwLOnehUl n.sp. 1. A. Ilead end dr ; B. Head end 9r t C' Total
view 9r ; D. Cardial region dr t E. Copu1atory apparatus dr t F'
Copulatory apparatus 6z i G. Tait dz ; H' Tail tip d2 '
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six blunt protrusions and is contlnuous wlth an internal cephallc capsule,
whlch ls itself continuous wlth the wall of the buccal cavlty. A second
folded ornamentatlon ln the cuticle of the head capsule Ls present between
the anterior folded ring and the external lablal and cephallc setae. The sLx
external lablaL setae (22 Vm) are three-segmented ; the four cephalic setae
(7 Utn) are at the same level of ttre forner and are not segmented. Subcepha-
lic setae absent. Somatl,c setae scarce and very short (5 Um).
Arphldeal fovea circular (d-ianeter 7 Um or 30t of the c.b.d.), situated
between the fifth and slxth body ring ln ex.mlned males.
Buccal cavity large and conical with strongly cutlsularlzed walls ; two ven-
trosublateral tooth-like protruslons are obvious but weakly sclerotized in
dr. In ttre other males, the toottr-lIke structures are not obvious, per-
haps due to fi.xatlon conditions.
Pharynx cylindricaL and muscular throughout its length ; the lunen Ls well
cuLicularLzed.
Cardia ls 10 pm long.
The wall of the intestine ls coryosed of large cells which show a certain
polarity : the outer part, which contains the nucleus, is heavlly granulated
in compartson wlth the translucent inner part.
Nerve rJ.ng at 30t of the neck length.
VentraL gLand and pore not observed.
Other internal structures are not well preserved ln the specl-nens exarnined.
Diorchlc i anterlor testls at the Left side of the intestlne r posterior tes-
tls at the rlght slde of the lntestlne.
Spicules equall regularly curved wlth bifld distal end (not always obvious).
The sptcular retractor extends from the proximal end of the spLcule to the
lateral body wall ; the protractor consists of two parts : a dorsal part ex-
tending from the dorsal slde of the capitulum to the dorsal part of the gu-
bernaculurn and a ventral part between the ventral side of the capttulum and
the lateral part of the gubernaculum. A rotator muscle extends from halfway
the shaft of the spl.cule (dorsaL stde?) to the sr:bvental body wall. Gr:ber-
naculum palred with a corurpn medLan part ; each lateral part is .16 pm long,
weakly sclerotlzed and with a small dorso-caudal apophysis ; the dtstal part
shows a thlckening wlth an internal openlng, The protractor of the gr:berna-
culum extends fron the caudal part of the apophysl,s to the subventral body
walI. Retractor of t-}re gubernaculum not obvious. There are probably five
pairs of eJaculotaory gland cells, sl.tuated at both sides of the vas defe-
rens.
-458-
Tall conlcal ln its flrst partl then cyllndrLcal. Three caudal glands have
separate outlets. No tertinaL setae'
Iggl3lgg. External rcrphology sLnllar to the males'
Aqrhideal fovea wtth c€iled corpus gelatrn (not seen Ln the males because of
fl-xation?)andsltuatedbetrreenfourttrandflftt'bodyannule.
Monodelphic wlth outstretched anterlor ovary situated at the left slde of
the lntestine. Top of ovary extends to the leve1 of tlre pharynx' One egg
is found in uterrrs of 9r, preceded by a group of spetm cells' Three pronl-
nent post-vaginal gland cells.
Diagnosis
GOniOnChU n.sp. I is characterlzed bV t5e anterior protruslons of the cer-
vical body annules ; Iongitudlnal ornamentatLon (as rod-llke structures)
starting at irregular levels ln the cervical regl'on and contlnuLng as rectan-
gular protrusions whlch extend as longitudlnal crests ttrroughout the body
(except for tlre oyllndrLcal part of ttre talL) ; lack of sr:lccePhall'c setae t
equal spicules.
Dlscusslon




The genus Rhqne,lwnema cobb, 1920 has been revised by Boucher (1974b)
and by Lorenzen (1975). Nine species are found in the Southern Bight of













meganpluLda Boucher, t97 4
n00rL?tr Boucher, 1974
qUZmUL Boucher, t974
6 cu.t4-tan Lorenzen, t972
n. sp. 1
n.sp.2
(s1ide no t92t2)(slide no 10213)(sllde no t92t4)(sLlde no 10215)(slide no 10215)(slide no to2t7)(slide no 10218)(slides nr tO2I9-tO22Ol(slides no tO22t-LO222)
The species of the .genrrs Rhqnclwnenn have a very typlcal body shape, with a
Iong cyJ-indrlcal buccal cavity and a coarsely annulated cuticle.
The dlagnostic differences between the species are nostly found in the posi-
tlon, shape and sLze of the aqrhideal fovea and ttre structure of the copula-
tory apparatus.
The cuticle ls not annulated in the arnphideal region only in a few species ;
i.e, R. lcu,tafint, R, quenerL andRhgnclwnena. n.sp. 2 ; Iast tno of these spe-
cles have an aberrant a4>hideal fovea too ; i.e ttre fovea is not clrcular (as
in the tlpe species R. oLnehtn cobb, 1920 and in most other species) but spi-
ra1 and loop-shaped. The positlon of ttre anphideal fovea is either behind
the base of ttre buccal cavity (in R. ttvorleg' R. Lqnge,L, R. queJtZL, R, negam-
pffifu, Rhqnclwnema n.sp. I ana Rhqnchonetna n.sp. 2) or at the level of ttre
base of the buccal cavity (R. aattntun, R. cu'tnnoto| and R. dalci/iUunl .
fhere exlsts a strong sexual dtrnorphtsm in the shape of the amphideal fovea:
the females have a smaller circular aryhideal fovea whl,ch is mostly sltuated
posteriorly fron the base of the buccal cavlty.
The posltion of the aq>hideal fovea in the males of R. megdrnprvtdtJttt is quite
variable in specinens descrlbed fron sublittoral fine sand in Helgoland
(Lorenzen, t9751. llowever, this variabi].ity is not found by Boucher (t9741
nor ln the specimens of the Southern Bight.
The spLcul-es are ratler uniforn in the genus, they are regularly curved with
a well dyeloped round capltulum. The structure of the gubernaculum is never-
theless very varLable and of large systematic iryortance wlthin the genus
(cf. fig. 961 97, 99 for the structure of ttre grubernaculum of the dtfferent
species) .
Rhgnclwnen4 specles in the open sea area of the Southern Bi.gbt (Ft9.228) ,
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')/
Fig. 96. Head ends and copulatory apparatus of Rhqnc|tonefia species. (nates).
--i-e. 
Rlulnclwnena moo,rLd. i c-D. Rhqnehonew-.LUry^? ;.8-F. Rhqnehone-
trs dcutatun r c-It . Rlu4nelwnena quew)L ; I:J. 
.Rhqnclwyena.megamytlvL-





occur excluslvely ln fine to coarse sands wlth no sllt,. Rhqnehonetm
quenerl is ttre nost abundant specles of the genus (lt occurs ln 31 locali-
ties). Different species of thLs genus c€-occur in qulte a nunber of sta-
tlons (e.g. R. quuUt, R. Lqnge'L and R, negotnpluLdq.
Rltgnclwnen4 n.sp. t
Flgure 97 A-8.
Materlal studied : two males.
Iocallttr : Southern Btght of the North Sea ; two localltl-es (tLg. ZZBi
Tables I & 2).
Measurements
Horotyee d, . - ' 1?? lgl ,Y sl? sgs (slide no 1.021.s1
a= 30.8 b= 3.6 c= 8.0 ct= 4;1 spic= 24 ym
Paratlpe dz , aSS (sltde no tO22Ol
a= 26.t b= 3.6 c= 7.6 cr= 3.8 spic= 22 Vm
(internal structures not weJ.l preserved).
Descriptlon
Iglg. Body short and cylLndrical, attenuatl.nq to both sl-des.
Cutlcle strongly annulated ; each annule Ls about 1.5 Un broad ; the annula-
tlons have anterior protrusions iO the anterLor half of the boqf. At the
nfd-body level (1.e. 260 un from tlre anterfor end) a reversal occurs so that
the protrusLons are posteriorly directed Ln thl.s part. Very falnt perfora-
tlons are present on the annules from the aryhldeal level on.
The anterior part of tlre head ls not annulated and shows a promlnent narrQot-
ing, on whlch the slx setl-form external labiaL sensl.lla (4 Un) and the four
cephallc setae (3 Un) are sltuated into one circle. The lnternal labtal sen-
sllla are papllliform, and situated on the dlstl.nct llps.
Numerous somatic setae (5:-B Un long) are sltuated al-ong the body, arranged
ln four subnedlan nows (probably slx ln the pharyngeal regton) .
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50 pm
FLg. 97. Rhqnehonefid n.sp. 1. A. Ilead end dr ; B. Tail region dr.
-463-
The aq>hideal fovea is circular, 5 Un dianeter (or 418 of c.h.d.) and with
a donble contour ; its ant€rLor border is situated at 62 ym from the ante-
rLor end.
The buccal cavlty is 50 ym long, cyllndrlcal and heavily cuticularLzed wlttr
an anterior enJ-argement.
The pharynx is \rery rttuscular wlth a posterlor swellLng t no real bulb.
Cardia 3 un long.
Nerve rLng at 79t of the neck length.
Ventral gland and Pore not found.
Monorchic wlth one reflexed testLs ; testls top close to the anus and on the
rlght of ttre lntestine and the vas deferens. trhe ranteriorr part of the re-
ceptaculm senlnis ls fiLl-ed with globular sperm cells (3 Um dl-arneter) and ls
situated at the left of the intestine ; the vas deferens is sl.tuated at the
ventral side of the lntestlne.
Spl.cules. egual wlth a round closed capitulum and a pointed distal ttp. The
protractors are obvlous along the shaft of the spicule, between the capitu-
lun and the gubernaculun. The retractor extends from the capltul-um to the
lateral body wall. No rotator for:nd. The gubernaculun ts 12 1n long and
has g1do lateral plate-ltke protruslons whlch envelopes the dLstal part of the
spicules. A small, curved, caudal apophysLs is present on which the protrac-
tors of the grrbernacrrlum are sltuated.
TalI conlcal wittr rounded ttp ; three caudal glands ProTtnent and one large
pseudoooelorcqgte anteriorly frcn the fLrst caudal- gland.
DifferentLal. diagnosl.s
Rtryn&onentt n.sp. 1 Ls characterlzed bry tts proninent cutlcular annulation
provided wlttr fatnt perforatlons, the posterLor posLtion and the sLze of
the aqlhideal fovea and by tts tlpical structure of the gubernaculun.
Rh4nclwnema Lqnge* (al196n, 1940) Ls very.sLniLar to the new specles except
f,or t5e structure of ttre gubernacuh:m whtch lacks the lateral protrustons
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Body cyllndrical wlth attenuatlng anterlor region and conical tall.
Cuticle obviously annulated ; each annule about 2 Um broad ; prcdnent pro-
trusions at ttre anterior border of the annules are present ln the Srharyngeal
region ; protruslons are J-acking Ln the nid-body region whl,le posterlor pro-
trusions are present on the tail. Eaeh annule is Lnternally dtvlded by a
small suture i tvro sma1l canalsr visible as Pores ln lateral optlcal section,
are present ln each annule (cf. rtg.38) . The annulations are provided with
slit-like annulations from the level of the amphideal fovea on. Ttrese per-
forations are most pronounced in the pharyngeal region and are very faint on
the remainder of the bodY.
The anterior ncn-annulated part of the head is 7 Un long'
The l-ips are well developed but weakly cuticularized. lltre I'nternal lablal
sensilla were not found. The slx external labial setae (5 Un long) and the
four cephalic setae (3-4 pn long) are situated in one clrcle at the anterior
border of ttre non-annulated cephallc part. Nrnerous somatic setae (3-10 Un)
are arrcrnged ln four longLtudlnal rows along the body.
The arn[)hldeal fovea !s spiral, Loop-shpaed and ventrally wound ; the spiral
is 10 pn htgh and 5 pn wldth r i.e. 42t of ttre c.b.d. t the fovea
is present on a subcutlcular large aryhideal plate (21 Un long and 90t of
ttre c.h.d.) and sltuated posteriorly from the buccal cavity. The plate ls
provided wItS nurerous slit-llke perforatLons. The cuticle ls not annulated
Ln tlre region of tlre aqrhldeal plate (over about 17 Uu) '
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50 pm
98. 'Rhqnelnnuw n.sp. 2. A.
B. Head end d1 ; C. Cardial
d1 
.
copulatory apparatus (right view) d1 i
region dr ; D. Tail region (left view)rig.
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The buccal cavity ts 55 pm long and consists of a broader anterior part
(4 un tong) and a very long ryIindrical part (52 um long and 2 ym dlaneter) ;
the wall is heavilY sclerotlzed'
The pharynx is muscular and cylindrical'
Cardia 8 Pm long.
Nerve ring situated at 63-65t of the neck length'
Ventral gland and Pore not found'
Monorchic with testls top at 30 um anterior from the anus and situated at
the right of the intestine and vas deferens ; the receptaculum semlnls is
filled wlth globular sperm cells (4 un dLameter) and is situated at the left
of the intestine. The vas deferens is ventral fron the intestine'
spicules equal with heavJ-ly sclerotized shaft, a well developed capitulum
and a pointed distal tip. The protractors are situated al'ong the shaft of
the spicules and extend between the capitulum and the gubernacular apophysis
(1.e. dorsal protractor) and the anterlor lateral protruslon of the guberna-
culun(?)(t.e.ventralprotractor).Theretractorextendsbetweenthecapi-
tulun and the lateral body wall. lfhe rotator extends between the dorsal slde
of the shaft (at the mid-level) to the subventral body wall' The gubernacu-
tum has two pronounced lateral Parts which envelop the dlstat tlp of the spi-
cules and which show two ventral blunt protrusions i two lfeakly developed
dorso-caudalapophysesarealsodeveloped.Theprotractorextendsbetween
theventralsldeoftheapophysisandthesubventralbodywall.
TalI conical with blunt end' llhree caudal glands Present'
Dl f ferentlal dlaqnosis
Rtqnchonena n.sp. 2 ls characterized by the spirar and toop-shaped anphideal
fovea which is sltuated on a perforated cutrcurar plate and by the shape of
the sPicular aPParatus'
Rlrtgnchonerm deetwLnclzl vLtLello, 1967 and R. quen& Boucher' 1974 also have
aspiral,Ioop-shapedaryhidealfovea;thesetwospecieslackhoweverthe
anphideal ptate which has not been found 1n othet RhgnCtAnUtU' sPecles up to
nost.
-467-
Xgalt, ,itnpM,iA Boucher & Hell€oEt, 1977
Flgrrre 99 A-81 plate XIX(E-F).
l{aterlal studled : one maler one fenale and nine Juvenlles.
Ipcallty : Soutlrern Btght of the North Sea ; fLw localltles (F19. 255r
Tables ,. & 21.
MeaEurerenta
.144 415 1075 ? (slLde no tO!,22122 35, 35
(tatl broken).




24 38 39 41 24
a- 34.5 b- 3.4 c- 1,2,2
t42O (sltde no 10123)
cr- 4.8 v- 65.61
DescrLptlon*
Xga,h, ,ifipa^,LS ls fully descrLbad by Boucher & EeII6ouEt (t9771. OnIy addl-
tional LnfomatLon or aberratlons are noted.
Cutlcle annulated t tlre ten anteriorcst cenrLcal annules and the cephallc
capsule are vacuolated I 10 to t4 longltudl,nal creEts are present throughout
u:re body I these longltudlnal elevatlons extend to the anterlor border of
the cephallc capsule Ln the fenale , the sublateral crests ln the nale do
not reach the cephallc caPsulc.
Splcules with well developed capltuh:m and btfld dlstal tlp. Gubernaculun
wealcly gclerotlzed. MuEcles not obvLous. Tlro testes i anterlor at the leftr
posterJ.or at th€ rlght stde of the Lntestl,ne. One pal,r of eJaculatory gland
cells I outlet not se€n.
One ovary sltuat€d at the lef,t slde of the intestlne. Orlduct ve47 ghort ;
anterLor part of, ut€ru3 ftlled with spern cells ; three vagLnal glands i va-
glna wedcly sclerotlzed.
Dlscusslon






ris. 99. Xqa'La imPani,s.
91 ; D. Copulatory
; B. Total view 9r ; C. Ilead





Xqala sfui.a-tt" cobb, r92o
Figure 100 A-G; plate xIx(A-D).
Material studied r ten males and ten fenales.
l,ocality : Southern Bight of the North Sea ; 53 localitles (Fig. 256;
Tables I & 2),
Measurerents :
- 
200 607 M t527 1680 (slide no t0t24)d1 '27 38 39 39 36
a= 43.1 b= 2.8 c= 11.0 cr= 4.3 spLc= 45 Um
- 
194 607 1438 1504 t77A (slide no 10125)It
a= 26.8 b= 2.9 c= 10.7 cr= 4.3 V= 81.2
Other specimens
MaLes (n= 9) Females (n= 9)
L t t2O0-1680 1290-1530
a : 31 .8-43. | 26 .7-34 .0
b z 2.8-3.7 2.8-3.2
c : 8.9 - 11.0 8.9 - 10.7





Specimens from the Souttrern BJ.ght of the North Sea are in accordance with
the descriptions of X. 6t^id,t0. found in the ll-terature (Cobb, t92O t Ger-
lach, 1951 ; Nichols, L979). Only additl.onal rcryhological features are
discr:ssed.
Uglg:. Cuticular ornarentation conslsts of transverse body annules ; each
annule provided wtth 20-32 cutlcular crests which are arranged in longi.tud.l-
nal rows. The longitudinal crests start irnmedlately at the first body annu-
Ie what makes the disttnctLon between the rheadr and the body very pro-
nounced.
The slx internal labial sensilla (12 Um) are situated at the base of the
very thinr but weII developed lips ; each lip conslsts of an apical part
which is strlated (cf. F1g.100C) and a broader basal part. LJ.ps are separa-








Fig. 1OO. Xqota ,bdatL,. A. Caudal reglon with ejaculatory glands dr ; B'
Head end dr r C. Itead end dz ; p- faif and vaginal reglon'9r ; E'

































slx external labial sensilla (22 Un) and the four cephallc setae (12 Um) are
in the same circle. The presence of a lateral 'subcephalic' seta (12 um) at
ttre level of the lateral external labial seta is not obvious in all specl-
mens ; both lateral setae are weakly sclerotized and colncide very often.
six subcephalic setae (12 um) are Present at the base of the cephalic capsu-
le (or at the level of the fLrst cuticular annules). Very thln somatlc setae
(7-14 um) are arranged ln 6 to g rows throughout the body J.ength.
Aq>hldeat fovea clrcular (23-3Ot of c.h.d.) and weakly sclerotized' The
corpus gelatr:n consists of concentric lan:ellae but the central part (aper-
tura) is not rlamellated' (cf. Fig.1OOB, C)'
Buccal cavlty very large and cylJ.ndrical wl'th sclerotized walls, conically
attenuated towards the posterior end which is continuous wlth the lumen of
the pharynx. The anterJ-or cylindrlcal part ls not surrounded by the pharynx'
Pharynx cyllndrlcal and muscular.
Nerve ring at 30-35t of neck length.
Ventral- gland and Pore not found.
Dlorchlc ; anterior testls at the left and posterior testis at the rlght slde
of the intestlne' Three pairs of eJaculatory grands (rig'looe) ; promlnent
outlet of the rcst posterior gland cell ends through a well deveJ-oped ampulla
in the cloaca. ThLs ls tlpical for all males examined' Outlets of the first
and second gland cells not found
SpJ.cules 44-47 pn long wtth pronlnent capltulum and a biftd distal end' Gu-
bernaculun palred wlth weII developed dorsally or dorso-caudally orientated
apophyses. spicular protractors extend between the dorsal and ventral side
of the spicular capltulum and the gubernacular apophyses. Spicular retrac-
tor bethteen aptcal part of the capitulrrm and the sublateral body walt ' A
rotator extends between the rntddle part of the shaft of the spicule and the
subventral body walL. Protractor of the gubernaculun extends between the
ventral part of the apophysis and the subventral body wall ; retractor of the
gubernaculum between the apophysis and the dorsal body waII.
Three caudal glands wittr separated outlets. No terminaL setae on the tail'
Igg3-fgg. Only differences with the males are noted'
Lateral sr:bcephalic setae are not at the sane level of the external lablal
setae. Other subcephalic setae are not present on the cephalic capsule'
Anphtdeal fovea circuLar (191 of c'b'd') '
Iongltudinal crests of the cuticle vary between 24-30 in the cervLcal region
and dLmlnlsh frorn the vulval level (here about 30) onward'
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MonodelphJ.c, ovary at the left of tlre lntestlne ; oviduct and uterus veqT
short ; weII developed prevulvar spetmatheca fllled l-n lts apl,cal part wlth
sperm cells. Vaglna short. llo genLtal accessory glands Present ln ttre Post-
rnrlvar region.
Tail conical and short.
Discussion
The varlablllty ln follming rcrphological features ls large ln the North
sea specLrens (even for arrl-nals of the Eame tocittty) :.
- longLtudLnal ornarentatl.on varles betrYeen 20 and 30 crests ;
- 
pos!.tlon of the aqrhideal fovea : anterl.or border of the cLfculdr;:amphld
sLtuated betneen ttre fLrst and the thtrd cuticular rlng I ln sore speclrens
the aqrhld ls not obvious at all t
- number and posltion of ttre grrbcephallc and cerrrlcal setae ;
- shape and orlentatlon of the gubernacular apophysJ.s.
Wlttrtn ttre genus, I consl.der three specles to be valld z X. nLUr%rui Boucher
& Helt6ouEt, tg7?, X. afluia,tn. oobbr 1920 and X. furyads Boucher & B€l1€ou€t,
t977.
Xgala, 6fuig,tt, dlffers from the tffo other specles tryr lts Pronounced dlstinc-
tLon betrveen the not annulated rheadr and ttre body annules. lItre longLtudl'na1
crests are rcre pronounced and rcre ilrmerous than Ln the two other specles-
Xyotl, nirywvti dlffers from X. St iota nalnly Ln the cutl.cular ornarentatlon.
Ttre longltudl.nal crests !n X. niam'mi are less plnonounced and IesE nune-
rous (18-24) ttran ln X. dtni.ctd and ttre separatlon between rhead' and the
renainder of ttre body ts not so dLstlnct.
X, hpiltly ls characterized by fts we1l, sclerotized cephallc capsule and the
vacrplated cuttcle in lts anterior part. X. funpai'LS and X. 6flti.0,t1 are syu-




Flgure 101, A-Hr plate )o((G-K) .
!{aterlal studLed : fL've males, fLve fenales.
Ioca1lBr I Soutlrern Blght of the North Sea ; 21 localltles (rtg. 184;





92 166 M 1369 152513 24 25 27
a- 46.2 b- 9.2 c- 9.8 cr- 4.9
- 68 74 159 7r7 120711 24 24 26 34
a- 39.9 b- 8.5 c= 9.2























39. 5-lt2 . 0
8.0-9.0




Uglgg. Body elongat€d, attenuattng at boti stdes, wLth truncated head end
and cyllndro?conl.cal tatl.
Cqtlcle grcotlr I souatlc setae agrparently lacklng. LlpE not delLneated from
the remaLnder of ttre head regl.on I ttre cutlcle ls b€nt and contl'nudtrsly
betneen the ant€rlor end and ttre beglnning of tjre buccal cavLty.
Lablal sensLlla not for:nd. lfhe four cephalic eetae (5 Un long) are sl'tuated
at the anter{or border of t}re body. Four subcephallc setae (7 Un) are sLtua-
t6d alnost, at tlre eare le\re1 wlth the cephalic setae. One lateral subaryhl-
deal seta (4 uu long) ls present.
lI6e aqrhldeal foVea ls clrcular wttlt the aperture situated at Lts posterJ'or
elde (crlptosplral ln orlgln) ; Lt has a dLamtet of 7 ym (1.e. 40t of the
c.h.d.).
-474-
101. Mefol,inlwtgeuA n.sp. 1. A. Total vl-ew 9r ; B. Head end dr ; c.
Head end 9r ; D. Pharyngeal. reglon de ; E. Head end de ; F. Tail re-
glon de ; G. Copulatory apparatus de ; H. CoPulatory apparatus dr.
Fig.
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Buccal cavity npre or less qglindrical and weLl sclerotized ; it consists of
an interior part (5 Un long) which has apparently six folds ln its wall and
a posterior part (4 Um long) fron which the basal Part is wider than the api-
cal region ; small denticles are present at the transition between the two
parts. The buccal cavity is not surrounded by the pharlmx.
The pharynx is muscular with a snall anterior swelling and a pronounced py-
riform terminal buLb. The inner lining of the bulb is well sclerotized.
Cardia is 48 Pm long.
Nerve ring ls situated at 51t of ttre neck length.
Ventral gland pronl-nent ; ceIl body in the cardial region ; the ventral pore
is situated at 55t of the pharyngeal length.
Diorchic ; two rong outstretched and opposite testes ; the anterior testis
is situated at ttre left, the posterlor testis ls situated at the right of the
intestine.
The spicules are regularly curved with a well developed capitulum which is
provided with a ventral hook. The gubernaculum ls triangular with two dorso-
caudal apophyses ; it surrounds the distal part of the spicules coryIetely.
Musculature not obvious.
Tait cytindro-conlcal with rounded tlp. Four short ventral setae and five
terminal setae are present ; ttre tatl tip is slightly swollen in some speci-
unns. Three caudal- gJ-ands not very distinct.
Iggglg:. Resesrble males in rnost aspects -
Only differences wlttr the males are mentioned.
The tail is slightly longer (c'= 6.3-6.7 in ttre females, 4.6-4.9 in the ma-
les) and has no setae.
Didelphic-aryhideJ-phlc with outstretched ovarLes t the anterLor ovary is si-
tuated at the left of the intestine (lts top is situated at 54 pn fnon the
pharyngeaL end) r the posterior ovary Is situated at the right of the lntes-
tlne (its top is situated at 30 un from the anus).
Differential dl agnosis
MeJd,LnlgnoeuA n.sp. 1 is characterized by the anterior position of four
sqbcephallc setae, the presence of one lateral srrbanphideal seta, the very
long cardla, the relatively short tail and the buccal cavitY which consists
of two parts.
A simitar buccal cavity is described for Metol,LnlwnoetJA gfi!.e'Lt'iA (Kreis,
!g2g) but tlris species is nore slender (a= 83-91) than the nevt species.
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AEcoLainta sp. 1
Figure 102 A-I1 Plate xx(A-r).
Materlal studied : ten nales, ten fenales.




51 t49 239 M 2737 2925 (sIlde no l0225lt3
a= 66.5 b= 1.2.2 c= 1,5.6 ct= 4.3 spJ-c= 49 un
46 133 195 t774 2536 2650 (sllde no 10226lta
a= 69.7 b= 13.5 e= 23.2 cr= 3'9 V= 66'9
Otlrer sPecirnens :
Males (n= 9) Fenales (n= 9)
L z 2320-3510 2580-3840
a : 59.5-90.0 52'2-72 '5b : 1 L.4-23.7 t2 '0-2A '6
c : 15.5-19.L 20'3-35'2
cr t 4.2'4.9 3'5-4'4
sptc/v r 45-52 51.5-57'0
Degcrlptlon
lglgg. Body elongatedl cyllndrtcaL attenuattng ln ttre cervlcal reglon.
Tail conLcal wLttr nounded end.
. Cuttcle very falntly annulatedr from the level of, the cephallc eetae onward
till ttre taII end I annulations are most obvtous ln the tall reglon.
Slx pronlnent lips ; ttre slx internal and external lablal sensllla are pa-
pllllforn r tlre cephallc setae axe 19-22 pn long and gl-tuated at .ttre ante-
rlor level of the aqrhtdeal fovea. Trro or three paLrs of cervLaal setae
(tI-12 pn Long) a:ee sltuated at each lateral slde of the bodtf . !r}re fLrst
four Eeta€ are si.tuated at the posterlor border of the aq>hldeal fovea ;
thc f,our other seta€ are situated at about 33 Un of ttre fLrst four setae ;
tlre thLrd serles of cervlcal setae are not present ln all males. Other so-
matlc setae ar€ v€ry short and scarce but probably arranged ln four longltu-
dlnal !owa.
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rig. tO2. AtuLaLru,t sp. 1. A. Itead end dr
tal view dz ; D. Pharyngeal region dz









; B. Buccal cavity d1 ; C. To-
; E. tlead end dr ; F. Head end
Copulatory apparatus dz ; I.
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The amphideal fovea is ventralty wound loop-shaped and elongated ; it is
15 um long and 9 pm wide or 60t of the c.h.d. The fusus is quite obvious
in dz. An elongated cell is always found in the neighbourhood of the fusus
(probably a 91and ce11?).
The buccal cavlty is 16 pm deep and conical ; it consists of tsto Parts ! a
short anterior part with cuticularized borders from which the anterior side
is oriented to the miditte of the cavity ; this part ls only 2 pm long and
consists of several (probably 8) small cuticular triangular plates. The
posterior part is 14 Um long and consists of three plates which are sur-
rounded by the Pharyngeal muscles.
Pharynx is cylindrical and muscular and somewhat thicker at its end ; the
cardia ls very small ; verY often the pharynx (and cardia) is surrounded by
the anterior part of the intestine.
The nerve ring is si'tuated aE 62t of the neck length'
The ventral gland is proninent and situated at the level of the anterior part
of the intestine. The position of the ventral pore is variable ; between 21t
of the pharyngeal length in dr 'and 30t of the pharyngeal length in dr ' It is
always situated posteriorly from the first circle of cervical (or subalryhl-
deal) setae but the ventral Pore may be anteriorly or posteriorly fron the
second circle of cervical setae. A proruinent arryulla is present'
Diorchic with anterior testis outstretched and situated at the left of the
intestine'theposteriortestisisreflexedinitsanteriorpartandissi-
tuated at the right of the intestine'
The tail is ccnical with blunt en.d and three proninent caudal glands'
spicules equal, very heavily sclerotized ; the shaft of the spicule consists
(in lateral view) of two parallel regularly curved ribs from which the dor-
sal part i-s longer than the ventral rib to form an oblique proximal end ;
the ventral rib of the shaft has one smaller and one big hook in its distal
part. There is a distal opening betneen ttre distal part of the two ribs
of the shaft, protractors are situated between the proximal part of the
spiculum and the gn:bernaculun (dorsal protractor), while a ventral protrac-
tqr is situated between ttre proximal part of the shaft and the subventral
bodlz wall. The retractor is less developed (between the proximal part of
ttre capitulun and ttre subventral body wal!). The gubernaculun surrounds the
distal part of the spicule coryIetely and has two dorso-caudal apophyses
(t9-20 Pn long)
Ttre protractor is well developed ; the retractor is much smaller'
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Igg3lgg. Resemble males in rcst aspects.
Differences are : the flrst clrcle of four cervical setae Ls sltuated more
posteriorly than in the nales. The ventral pore Ls sLtuatsd anterLorly or
posteriorly from the sesond cLrcle of cervlcal setae.
Dtdelphtc-aryhidblphic wLth outstretched ovarLes, the anterior ova47 ls si-
tuated at the left of the lntesttne i the posterlor ovarlt is sltuated at the
rtght of ttre'intestJne.
Tait conical wLth iounded end and a few dorsal setae.
Dlscussion
AICOIA|nUA sp. 1ls very close to tlre only specles of the genus, L.e. A.
elnngatp,t (Bgt-schll I L8741. One lryortant dlfference Ls the poslt-l,on of the
first clrcle of the cervLcal setae whlch are always sltuatod In subaqrhtdeal
positlon in tlre nales of AAell.a,uw"tA a9. 1 ; ln a1l ttre descrlptlons of A.
elnngatul thege setae are sltuated as Ln ttre fenales. Alttrough thLs sexual
dLrcrphJ.sn ls a constant feature Ln tlre specl.mens of the Southern Bight, no
other dLff,erences oould be noted. Theref,ore is tlrj.s epecles probably a
fvarietyf of A. elnngotul.
Saba.tiuid cell,Lct, southern, tgl0
s,1m. S. ltnLgota rprenzen, 1972 syn.n.
Figure 103 A-Gi Plate xxl (A-K),
Materlal studled : ten nales, ten females and ten Juvenlles.
Iocallty : Souttrern Blght of t}1e Nort]t Sea ; 56 localltles (P19. 23gt
Tables I & 2).
Measurerents
135 157 315 !{ 2010 2150 (slLde no 10110)T7--38-ts 3e 46
a= 46.7 b= 6.8 c= 15.4
49'dr 3
cq= 3.6 splc= 4O un 14 p.s'.
Fig. 103. Sabo-LLwin celftLea.
end dz ; D. Copulatoly
F. TaiI region dr ; G.
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A. Head end dr i
apparatus dr ; E.
Cuticular pattern
B. TaiI region dz ; C. Ilead
Copulatory apparatus dz i












b= 5.9 c= 14.6
106 264 1318 249r,
25LO (sllde no 10111)
cr= 3.9 spLc= 63 um 20 p.s.
44
2690 (slLde no 10112)L9 3s 35 39






S. cdli-cL, has already several tIres been descrlbed in an accurate way (r,o-
renzen, 1972 ; Boucher, 1976 r Platt, 1984). These authors also dlscuss
the large variablllty tn rcrphonetrLc data (t.e, body length ; length of
cephalic setae ; dlaoeter of the aryhldeal. fovea ; spl,cu1e length ; nrlnber
of preanal sr4rplements). A closely related specles Ls S. Atl'cgoAa Lorenzen,
1972 of whlch only nales were described because thls specl.es was Ln aLl cha-
racters (1.e. length of the cephallc setae, size of the anphldeal fovea, ha-
bltus (a-lndex) and shape of the ta11), except for the length of the spLcules
and nnnber of preanal supplements, nearly ldentLcal with S. celfiieg'.

































Ehe extrenely htgh varlabLtlty of tlre sptctrle length ln S. c?,I.LtCa is cor-
related wlth the body length ; L.e. Longer anlmals have longer sptcules.
In dtfferent samples of the Souttrern Bight of the North Sea a Saba.tieni-a' spe-
cles close to S. ffu*goAa wittr 14 p.s, (rarely 12 and 13 p.s.) occurs and
t|e length of the splcules rangee betveen 40-43 pm. It occlrrs together wlth
Saba,tLWia specles which resenble rcre S . cLLti& because of the presenee of
18-21 p.s.
Holyever, the specLnens wlth 14 preanal sr4rplements have characters whlch
fall wlthin ttre range of the S. ceI'LLeg, except that some speclnens (not all)
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show a lateral dlfferentLation Ln the cutlcle Ln which ttre coarser dots I'n
the lateral fleld are arranged ln nearly longltudlnal nows from the end of
ttre pharyngeal region on-
Therefore we consldet S. {frtULgOiA synonyrcus wtth S. CQII'LIA.,
Safu-t Lui.a l-ottgiafn^no5a r,orenzen, t972
Flgune 104 A-C.
Materl.al studied : three males, one fenale, ten Juvenlles.
Ipcallw : Southern Blght of the North sea ; slx localltles (Fig' 230;
TableE t & 21.
Measurerents
d1 , ttOO (sllde no 10113)
a= 105.7 ts 15.6 c= 20.3 cr= ?.0 splc- 44 Un p's'= 7
(ottrer males and femle are too muctr cunred to be reasuled ln
an acc'urate waY).
Descrlption
Rlenann (1966), Lorenzen u,9721 and Platt (1984) gave accurate descriptlons
ot Saba,tLUdn InngiApito$d* AddLtlonal nrophologLcal featureE are 3
the North Sea specitpns are longer, have elongated spiral a4rhtdeal'fovea's
(3 3/4 turns) whLch are ventrally wowrd ; i 90t of tlre c.h'd' t the cutlcle
is punctuated ; dots are arranged ln transverEe :rorts ; sublateral rcdl'fied
punctuatJons are present Ln ttre pharlmgeal reglon and ttre anterlor Part of
the lntestine r tlrese punctuatJ.ons onslst of transverse elLts rhlch connect
thro cuticular polnts of tbe sare ro9l'. :Itre aqrhideal fovea ls bordered pos-
terlorly bY such rcdlfl'cations.
The three North Sea nales have seven preanal sr4rplerents t the three supple-




rig. 104. SabahLenLa Longi,spLvwSa" ( dr ). A. spicular apparatus ; B. Head
region ; C. TaiI region.
slm.
FLgure 105 A-H; plates xxrr (A-F) , xxrrr (A-F) '
Materlal strrdLed : 2tL maIes, 1OO females and 100 Jurenlles'
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SohatiuuLa pwrclatl (Krel's, t9241
S, noh.trJAesuL @txtevsen, 1921) syn.n.
S. bttzvileta (Schuurnans stekhoven, 1935) syn'n'
S. vulganb senEu Cbrlach (f965) anrd sensu
ttleuann (1966) nec de Man (1907) syn'n'
of the North Sea ; 34 localltles malnly ln the(nlg. 230i trables 1 e 2).IocalltY : Southern Btghtcoastal region
MeaEurements
4. . - 95 118 176 M 1398
'74
62r nrc
a= 5g.4 b= 10.5 c- 12'8 cr= 4'5
t55O (sllde nc 10114)
3.8 spic= 49 Un P.s.= 5a= 35.5 b- 8.9 c= 9.6 ct=











splc- 48 Un P-9.=
(sllde no 10115)
splc= 54 Un P.3.-
(E1lde no 10117)
splc- 41 Uu P.s.= 7
(e1Lde no 10118)
splc= 45 Un P.s-=
dE: 37
6a3
a= 3g.2 b= ?.9 c= 10.7 cr= 3'8
94 lo4 t57 M 1056 lL80
a= 35.9 b= ?.5 c= 9.5 c'- 3'8
95 113 180 t'! 1590i ']ji 'iE 'Z\ a=s -44- t?Ao
a= 36.3 F 9.7 c= 11'6 c'= 3'4
d3?
e' 
' ,i t2# L# 2it e?l ttle sss



















Fig. 105. Saba.tiWLa punelAtt. A. Head end dr ; B. Head end dr ; C. Head
end dr ; u. nead end dc ; E. Head end ds ; F' TaiI region dr ; G'
TaiI region dz ; It. TalI region dr ; I. TalI region de ; J. TaiI re-gfol d, ; K. SpLcular apparatus dc ; L' Splcular apparatus dz '
Saba.tienLa pu[afut" (fron tlpe locality ; provided by P. Jensen) i







y3lg:. Body rylindrical with rounded head and a cylindro-conLcal taLl with
a swollen tip.
Cuticle punctuated ; in the pharyngeal and caudal region of sore specimens'
the punctation is present in transverse rows and coarse dots or separated
by rows of smaller dots ; in this case, no lateral differentiation is pre-
sent i in other specinens, the annulation is rnore regular and with or with-
out lateral differentlation. fn the mid-body region the difference between
the three tllpes of cuticular pattern is no longer present.
Somatic setae short and arranged ln four sublateral rows throughout the body.
Two pairs of sublateral cenrical setae (3-5 Un long) are situated posterior
to the arryhideal fovea ; in solre specimens some of these setae are lacking.
The six internal labial papilJ,a are snall- but always obvious. The six ex-
ternal labial sensilla are longer (2 Un) and situated at the leveL of the
base of the buccal cavtty. The four cephalic setae (4-5 Um long ; i.e. 20'
30t of ttre c.b.d.) are situated at the anterior border of the aryhideal fo-
vea. Aq>hideal fovea spiral, describes 3 l/4-3 3/4 turns (i.e. 60-90t of
c.b.d.) and is ventrally wound.
BuccaL cavity snall and cr4>-shaped ; a small dorsal toottr-llke structure ls
mostly present at its base.
Muscular pharynx with a weakly developed butb.
Nerve ring at 54-611 of ttre neck length.
Ventral pore at 63-68t of the neck length. In all speclmens examlned, the
'supplementary tateral ce1lsr of the excretory system (as descrLbed by Jen-
sen, 1979a) are situated in ttre neighbourhood of the rrentral gland.
Diorchic with opposite testes ; the anterior one at the left, the posterior
one at the right of the intestine
Pal-red spicules of equal size and curved, 4t-54 pm long or 1.0-1.6 a.b.d.
The proxlmal part is broader, with sometimes a weakly developed caPitulum ;
the inner side of the capituh:m is connected with the distal tip of the spl-
cule by a weakly cuticularized redian lanell-a which is thickened in its proxi-
mal part. The grrbernaculum surrounds the distal end of the spicule and has
two dorsocaudally or caudally orientated apophyses (20-24 pn long) ; the
apophyses are lnterconnected at their distal part by a strongly sclerotized
median part, the cuneus. The cuneus has a caudally directed bar extending
from its dorsal end. Ttre apophyses may have a ventrally curved bend which
is obvious only in some vl-ews (cf. Fig. 105). The muscles of the spicular
apparatus are welL developed t the protractor of the spicule consists of two
parts : one part extends from the ventral side of the capLtulum to the sub-
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ventral body wall and the other part extends from the nedian cuticularl-zed
Iamella of the spicuJ-e to the dorsal side of the gubernacular apophysls.
.I'he retractor of the spiculum extends from the capitulum to the dorsolate-
ral body wall ; in Flg.105K, another muscle, extendlng from the nedian part
of the spicule to the dorsolateral body waLl is represented (this mrscle is
not always obvious). The protractors of the gubernaculum extend from the
proximal ventral part of the apophyses to the subventral body waII ; the re-
tractors conslst of two pairs ! one situated between cuneus and dorsolateral
body walls ; and the other is orientated caudally fron the dorsal proximal
tlp of ttre apophyses to the dorsolateral body walls.
The nunber of preanal- suppJ.enents varles from 5-8 i 2tI males were examined :
24 have five preanal sr4rpJ.ements i L57 males have six preanal supplenents i
15 nales have seven p.s. and four males have etght p.s.. Sr4rplements 1 and
2 (nost close to the anus) are nore &istant fron each other than 3, 4, 5 ot
5 nore anterlorly located supplenents.
The ta1I is c.ytindro-conical with a swollen tip ; ttr6 length of the cylin-
drical part between the swollen tlp and ttre conical anterior part of the
tall- varles from alrcst nothlng to 20 un. serreral subventral somatic setae
are Located on the tal-l ; the celI bodles of three caudal glands are res-
trLcted to the tail.
Females. Morphological variation in the females is not as large as in the
males.
OnIy characters which vrere considered dlagnostlc wlll be discussed here. For
a general descriptlon of the females f refer to Platt (1984) for the des-
criptlon ot Sabo&LUia btwvLte.ta and, SdhoeL*ia punaltto. (see also dl.scus-
sion).
The females have a smaller a'nq'hld (2-3 turns or 508 of the c.b.d.) ; the
cutLcular pattern consists of an irregular punctuation whlch may show in some
specinens a sllght lateral differentiatlon in that the points in the lateral
fteld are somewhat larger (ttris differentiatLon only occurs ln the pharyngeal
and caudal region only).
Dl-scussion
In the Souttrern Bight of ttre North Sea, the Sabo.tLe),i-a popalation of the
'puleltn*-groUp' (as defined by Platt, 1985) is characterized by species
whlch have the features of four (ftve?) Sdhatienta specles, described
earlier ; i.e. S. bttevi,aeia (stekhoven, 1935), S. elnvieruda (rtltplev,
1918), S. puncla.tl. (Kreis, 1924), S. vttLgAdl (de Man, 1907) and S. pulchna,
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(G. Schneider, 1905). Recently, Platt (1985) considered three of these as
valid species : S. bnevileJa, S. punClala and S. ptt'Lclna'. Ite synonynlzed
s. elavioguda and S. vulgadl with S' ptt'Lcln'a (c' schnel'der' 1905) (as pro-
posed earlier respectively by Gerlach (1965) and Rlemann (1970))'
The dlfferences between ttre syrnpatrJ-c spectes S. pUeAAta and S ' bneVilela
is deternined by Platt (1984) as foll.ows: characters whlch are rconspiclous-
}y different' are : cuticular pattern, male arphid size and relative deve-
Iopment of t5e supplenents ; ninor differences have S. pUnetn'tA and S' bnevi-
dela Ln followlng characters : the lengttr of the cephallc setae (O'4 c'h"d'
for S. panetota and 0.3 c.h.d. for S. bnevi'Sela), slightly less curved and
shorter spicules (1.3 c.b.d. vs. 1.5-1.6 c.b.d. as arc), less consplcuous
red.lan piece, slinmer tall and a different orlentation of the ovaries to the
gut (based on 1 and 2 femaLes respectively). Both sPecies have six preanal
supplenents.
1lig.1O5 illustrates ttrat a different combination of diagnostlc characters
between the several specirens exlsts in one population of SahALLelvLa specLes
of tlre ,pg,(.Chnn group'. lfherefore S. bnevilela is synonlnaized with S' panC-
tg.tu. S. vttLganLt sensu Gerlach (1965) and sensu ltlemann (1966) are also
synonynous with S. pUetOtd. Rlemann (1966) also dLscussed the varLabiLtQ
in some characters (aqrhtd sLze, cuticLe, "") of rhls'S' vulgMti't; rcst
of ttre males harre 6-7 preanal sr4rplenents (one specinen wit| 5 and one with
g). speclnens described by Gerlach (1965) have also sJ-x preanal supplenents
and large aq>hlds as nost of ttre specimens considered as S. plMC'tNtA now'
The origJ-nal description of S. vttLgo.ttis (de Man, 1907) is very similar with
the descriptlons of S. pttIC.hLA' and, therefore, tj.e two specJ'es are considered
synonymous as stated already by Platt (1985) '
E\r€nthough, problems do exist about the identl-ty of the different species in
the 'Pulcl*a grouP'.
S. ptWpi.Ainytl. Vttlello, 19?6 and S. pi.tlnrln Vitiello, 1970 were considered
clearJ-y different from the other species of the grouP because of their snall
body size (i.e. 670-780 un add 657-777 Um resPectively). The dlfference
between these two species is discussed tryr vitiello (1976).
The intraspeclfic varlatl.on described for s. ttotuteluenL (Ditlevsen, t92t)
c€rresponds wtth the varlatLon encountered tn S' pUnCtLlA' Therefore we con-
sider S. ttot'tevUenL ft,ype material dlsappeared) synonynous with S' pune-All"
S. pg,LehnA (C. Schnelder, 1906) apPears to be a true bracklsh water (mesoha-
Iine) species (ilensen, 1979b) which shows in its habitat an intraspecl'fic va-
riation of less than 1Ot of 11 adult characters. The nunber of preanal sup-
pLenents shows little varlation in speciroens from the tlpe locality (Jensen'
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1979b): 118 individuals have etght supplenents' 106 lndivlduals have seven
supplements, three lndividuals have 5, 6 or 9 supplenents. In the Dievengat
(a polyhaline pond near the Belgian coast) , S. pttlclfin nas lndivlduals with
7 and 8 preanal sr4>plements (17 males with 7 and 3 males with B supplements)
(Smol-, pers.conm.).
The marLne S, punelata" has nostly 5-6 preanal supplenents. However, the dif-
ferences between females of ttre two specles S. ptnct&,t!' and S. ptl'Lclfia are
not obvious at aII.
But, as in nany ottrer nematode genera, true brackish-water species do exist
and perhaps that fol-Iowinq differences with the marine S. pwrc-t&tl' are diag-
nostic t S. ptil.chi,a" nas two turns in ttre aq>hideal fovea r a velry slender
tail end with a cylindrlcal part that ends in a clearly delineated swollen
tip.
Because of ninor dlfferences, the species of ttre pulchlu. group (Platt, 1985)
(except S. pilLnna. and S. prLo?Uinne) may be consLdered as different ecophe-
notlpes, in whlch the marl,ne and ttre poly-nesohaline SabatiWt4 specimens are
two distinct types whlch show only 
-clear variation i.n the nunber of preanal
supplenents. Nevertheless, the low variability ln characters for S. pu'Lchnn'
compared wittr S. pwrc,tfit. Ls strikl.ng. The two phenotypes are found in the
sane geographic r€rnge but in dl,fferent habltats and may be called therefore
specles with a rnlcrcallopatric dlstrl-but'Lon.
If S. pulefun and S. punetata, are two different speclesr tt Ls probable that
Iocallsed hybridf,satlon or introgressl.on occurs regularly ln some groups.
Wiley (1981) says that species whl.ch do not hldcrtdtze or l,nUrogress under
normal circumstances may do so ln dl.sturbed habitats. Ei.ther rnay also occur
under special. ecologica} clrcumstances.
The marlne Saba,LLWL4 specLes of the 'ptlLefuu, groupr, which show a large va-
rtabillty llve Ln an €rrea that ls very disturbed and loaded wtth a variety
of pollutants (in sone sedlnents of ttris area, nematodes are the only rneta-
zoans which can survlve).
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SababLui4 sp. 1
Figure 106 A, B' D, E.
Materlal studied : one nale and two Juveniles'
r,ocality : southern Blght of the North sea ; three localltles (Ftg' 230;
Tables 1 & 2).
yeg:urenents.
d1 : - 140 160 27t M 2797 2970 (slLde no 10119)ffi
a= 72.4 b= 11.0 c= 1.7.2 ct= 4.2 sPlc= 84 un P.s'= 18
DescrlptLon
Body cylindrical ; cuticular ornamentatlon approxlnately ln transverse rowsi
a lateraL ftelil of croarser puntuations ls present throughout ttre body length.
The labtal sensllla are paptlllform i the four cephalic setae are 10 Un
long, i.e. 53t of ttre c.b,d. ; aqthtdeaL fovea spl,ral wlttt two turns, ven-
trally wound i 67N of the c.b.d. Four rows of somatlc setae are arranged
over the whole bodY length.
Buccal cavity and pharynx tlplcal for the genus'
Nerve ring at 52t of the neck length; ventral pore at 59t of the neck length'
Dlorchi.c, wlth outstretched testes, anterlor testts at the left, posterior
testis at the rlght of the intestlne'
sBtcules heavJ-Ly sclerotlzed, twLce c.b.d., with sltghtly developed capitu-
Ium and a short cuticularlzed lnternal proJecLton from the proxlnal end ;
medLan lamella absent ; the dlstal end shows a triangrular elevatlon' The
gubernaculum has two long nearly straight apophyses (41 um) whlch are cau-
dally dlrected. Eighteen tubular preanal supp}ements are weakl-y scleroti-
zed;theyareconnectedwithglandularcells;lastsupplementprovlded
wlth one seta. The ptotractors of the spicules consist of two parts i one
from the ventral slde of the capitulum to the subventral body waII ; the
other J.s splltted Lnto two branches, one at ttre outer side of the spicule
between the capltulun and the caudal end of the gubernacular apophysis and
one at the lnner slde of ttre spl.cuLe betrreen the dorsaL slde of the cagltu-
h:m and the gubernacular apophysLs. The retractor of the spLcules extends
between tlre capLtuh:rn and the subdorsal body wall. llhe protractors of the






rtg. 106. Sabat'cenLa qp.
B. Itead end dr ?
Sabat'LWLa sp. 2.
1. A. Cuticular pattern at the cardial level dr
D. Spicular apparatus dr ; E. Tail region dr.
C. Head ..a d, r F. Tail region dr.
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body wall r the retractor between tlre caudal tip of the apophlzsl's and the
dorsaL boQr walI.
Glands (anal or cloacal) are presentr one obscures ttre gubernaeular structure'
One is situated betneen ttre dlstal end of ttre spl.culee and one pal-r is sltua-
ted at the lateral slde of ttre spLcrrles. TaLI ls cyltndro-conical, sllghtLy
swollen at the ttp and wlttr three temLnal setae.
Fenales not found.
Dlscusslon
Thls spec1es belongs to ttre 'Sefu,tie)d.a. praefu'ttit-subgroupr (Platt, 1985)
whlch ls characterlzed by specles with slryle tubular or pore-llke supple-
nents and stralght grubernacular apophyses. As ttre gror4r I's currently cons-
tltuted, none have spl,cules wittr ttre centraL 1areIla apart from the proxlnal
proJectJon and rcst have a cutlcular dlf,ferentl.atLon wtttr largre, Dcrre wldely
spaced dots.
Saba,bLUid, s9. 1 Ls close to S. ptuzdatnix but dlfferences are : Ionger 9u-
bernacular apoplrysls, hlgher a-ratio. Eowe\ter, also wlthln thLs subgroqP,
riery llttle le known about the Lntraspectftc varlabfllty.
SabatLWia, sp. 2
Flgrure 105 C, F.
Materl.al studibcl : one male, one fenale (poorly' Preserved).
l,ocallBr : Southern Blght of the North Sea t one locall't1r (Ftg. 236'
Tables t' & 2l .
Measurerents
d1 : 116 134 232 l.l '1,In zsto363315 33
a= 52.3
48 40
b= 10.8 c= 12.8 c'= 4.9
(sIlde no 10120)
splc= 67 Un













ceneral body shape sLmllar rE SAhatiQ)vi,a,. sg. 1, except ttre longer tall.
Cutlcular punctuations arranged ln trans\rerse rowE I ttre lateral dlfferentia-
tion onelsts of coarser poLnte. Sonatlc setae arranged ln elght longltudt-
nal rcws.
Labtal sensllla paptlllforo I the four cephalLc setae are 7 yn long, 1.e.
471 of the c.h.d.
Aqrhldteal fovea spiral wtth 2 1/4 turns I I un diareter or 50t of the c.b.d.
Buccal cavlty dnd'pharynx tlplcal for the genus
Nernre rlng at 50f of the neck length.
Ventral pOte at, 58t of the neck length.
Dlorchlc r16h outstractcfred teEtl.s, anterlor left, gnstcrlor rlght of lntes-
tlne.
SpLcules heavlly gclerotlzedt 67 ym long, 1.e. 1.7 tims a.b.d. r a rather
pronounoed (13 Un) lnternal cutlcularlzed proJectlon froo the proxl,nal end I
no central lrnBlla developed., The gubernaculr:n has tre long1 stralght, cau-
dally dlreeted apophysas (29 Uru).. Anal cloacal glands present. One pre-.
cloacal geta and 15 tLny tubular preanal sr4rplenents are weakly cutLcularl-
sed I each one 1g connected wltlr a glandular cell. Splerlar nusclee not ob*
td.ous,
gggSlg. Not rell presenred I detalted descrLptl.on not poseLble. DLdelphlc,
ovarleg outstretehed, anterJ.or leftl posterlor rlght of Lntestlne
DlegtrssLon
Safu,tiQ^i.a. sp. 2 belongs. to the tsohd.LL*i.a, pnazdafidtr eub-g:roupr (platt,
1985) I Lt regcnbles S. ptuzdat)*t but the latter specLes hac a dlffcrent ne-
4lan plece of the gubernaeulum.
lFhe real ldentlty ot SMtieih ap, 2 can be oonflred by exaulnatl.on of rcre
rnaterlal.
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Se,totabatieil.a. hilntuls' (de uan, L9221 Platt, 1985
syr.. Sab&LLuin, hi,tatult ae nan, t922
Flgure 107 A-C; plage xXIv (A-D).
Mat€rlal studled : one nale, one female.
Iocallqr : Souttrern qlqt-lt of ttre North Sea ; seven localltles (Fig'230 i
Tables I & 2)'
Measurerents










3 gplc= 73 Un
1850 (slLde no t022e)
ct= 5.
16559r': rt 36 35 44 '45
a= 40.2 b= 8.2 e 9.4 cr- 5.8 V- 43.5
DescrlBtlon
Jensen (1929i and platt (1985) descrlbed S. hilllula \tery accurately. Addl-
tLonal lnfotmatlon ls :
Cutlclelsannulated'ttretrarrsverserowsarercstlylaterallynotconnec-
ted ; at the basLs of tlre cutlcle, a \rery weak punctuation bet*reen the annu-
les ls present ; these polnts are arr€rnged ln 3-4 rcws (or Ln an lrregular
fteld in some rons). However, ttrLs kind of punctuatlon ls uuch flner as I'n
Erre Scbatie)i.a senue.
The dlstal part of tlre eopulatory qrparatus ls obssured by cloacal glands ,
two nedlan ones are Eltrrated betneen the splorles and. the gUbernactrlar apo-
physls I a lef,t and a rl.ght gland cell ls sltuated laterally from tlre spl'cu-
lar apparatus.
Flfteen very srnall preanal sr4rplenents conelst of suall tubull, sltuated on
an elevatlon and oonnect€d wlttr a glandular ceII i a nentraL eeta, cpnnected





t}7. Se,tomfu-tLuda hfiLaruLd. A. Head end dr ; B. TalI regton d1 i








Material studied : one male, one female'




' Ot i? 1il 1?3 iB 1?18 rrso (sllde no to22s)
a= 50.5 b= 9.4 c= 11.3 cr= 6.0 spic= 25 um
Paratlpe :
Arrotlpe e- iE ?3 tl3 lti 6i! 'tE toto (sride no 10230)
a= 51.0 b= 9.3 c= 8.8 ct= 7.6 V= 59.4
Descrlption
$1g. Body el-ongated wl.ttr rounded head end and cylindrtcal tall wLth a
rounded tlp.
Cuticle obviously annulated (each annule about 1.5 Un broad) from the level
of ttre cephalic setae ttll the tall ttp. Each annule ls ornarented wlth
fine longltudlnal strlatlons, about 40-50 per annule ; these ornanention ts
espectally obvious in ttre nld-body reglon.
The ltps are very snall and not distlnct ln lateral view' The lablal sensil-
Ia are not found. Ttre four cephallc setae are t6 un long. SonatLc setae
short (2-4 Um) and very scarce along the body'
Arphtdeal fovea distlnct, ventrally wound and loop-shaped (23 Un long) '
Bucca1 cavitY very mlnute ; no teeth.
The pharynx is muscular and ls provLded wLttr an anterior buccal and a poste-
rior teminal pyrl-forrn bulb. Nunerous pseudocolonocY@s present' especially
in the pharyngeal region.
Cardia prominent (9 un long).
Nerve ring situated at 49t of ttre neck J-ength.
Ventral gland short but, well developed and situated at the rlght of the be-





Fig. 108. 0lplopet'tu'b' n'sP' 1' A' Total view dr ; B' Total view 9r ; c'
Itead end dr ; D. ehiryngeal region 9r ; E. Tail reqion 9r ; F' Tail
region dr.
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Diorchic wittr outstretched testes, bottr sltuated at the left of the intesti-
ne. Large spern cells present in the anterior part of the vas deferens.
Spicules strongly curved and heavily sclerotized. A snall gr:bernacrrlun (5 Um)
surrounds the distal part of the spicules. Musculature is not obvious.
TaiI qllindrical wittr five subventral and five subdorsal somatic setae- Three
caudal gland-s open through a weakly sclerotized spinneret.
Female. Resernbles the male Ln rcst aspects. Only differences with the male
will- be noted.
The tail is longer and not provided with regularly placed setae. The atryhi-
deal fovea is smaller (15 pn long) and the nerve ring is situated at 57t of
the neck length.
Didelphic*-aq>hidelphic wittr short reflexed ovaries both sltuated at the left
of ttre intestine. Vagina heaviLy sclerotl-zed and vaginal glands are appa-
rently weakly develoPed.
Dl fferential dlagnosis
DLpLopetfu,b n.sp. 1 is characterlzed by its short elongated body shape
(about 1 rnm) , its long tall (c= 6 ln dr and c= 7.5 in 9r ) and ttre cutlcular
ornamentation whicS consists of proninent annules whlch have a longitduinal
striation.
OiaLope,Ltu,b n.sp. 1 ts closely related to ?. bnevieept Gerlach, 1950 and
D. atnLa-ta Gerlach, 1956 ; the new species is dl.fferentiated from D. bnevi-
cep,l by ttre longitudinal ornanentatlon in the cuticular annules, the more
posterior position of tfie a4>hideal fovea, the anterior buccal pharyngeal
bulb and the shorter body. DLfferences with 0. dtnLotl, are the much smaller
body annules (3.5 Um Ln D. 6L,uLatL and 1.5 un LnOLplopellttLa n.sp. 1), the





Material studled : one nale.
Locallty : Southern Bight of the North Sea (Fig.152, Tables 1, e/ 2).
MeasurelFnts v.p. c.s,
Hororlpe a' 
' 3 of fl ?3 iB aiS sso (su.de no 10231)
a= 28.9 b= tL.7 c= 4.6 ct= 6.7 spic= 21 Um
Descrlptlon
Body short cryltndrlcaL with rounded, asynnetrical head end and qylindrlcal
tall.
Cutlcle apparently srcoth ; at the level of the nld-body, a ver1l faint annu-
l-ation ls vlsible.
The nouth openi.ng ls rmved to the dorsaL body side r the anterlor part of
the head ls asyrnmetrlcal r the slx lntcrnal labtal sensLlla are not found ;
tlre six external lablal sensilla are papllliform (ttre subventral onea are
sLtuated rcre anterlorly ttran the subdorsal ones) ; the cephallc setae are
4 pn long and the subventral ones are sLtuated nore anterlorly than the sub-
dorsal ones. Somatlc Eetae scarce. T"wo ventraL setae on the tall.
llhe aq>htdeal fovea is elongated, ventrally wound and loop-shaped ; the porus
Ls sltuated at, the anterLor part of the alryhtd.
The mouttr cavlQr ls mlnute anil wlthout teeth.
lltre pharynx is muscular with an elongated terninal buLb.
Cardl.a small.
The nerve rLng Is sl,tuated at 54t of the neck l-ength.
The ventral gland 1s very long and proninent ; the celI body is sltuated ln
the anterior regLon of the l,ntestlne. The ventral pore is sftuated anterfor-
Iy fron the ceghalLc Eetae.
Diorchic wlth outstretched testes both at the left slde of the Lntestlne.
Numerous globular sperm cells (7 un dlameter).
SpLcules broad and regrularly curved ; the shaft conslsts of tvo parallel
sclerotlzed bars (Ln Lateral vlew) and a capltulun ls only sltghtly developed.
Gubernacuh:n pl-ate-shaped, 9 pn long and wlth a very thln caudal apophysls on
which the nuscles are attached. llhe protractors of ttre splcules are sltuated
20 p m
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A. Total view dt
D. TatI reglon dr.
l00pm
B. D
toe. 0ifloPeltu,ta. n-sp. 2.pulatory apparatus dr iFlg.
; B. Head end dr ; C. Co-
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between tlre capitulrrn and the dlstal part of ttre grubernaculun (1.e. ventral
protractor) and between tlre capLtulun and the gubernacular apophysls (1.e.
dorsal pnotractor) . lfhe retractor of ttre splcules Ls sLtuated betrreen the
capltuh.rm and the lateral body rall I thc protractor of ttre gubernacrrlum
ls situated betueen the apophysLs and tlre ventral body wall.
Tal1 cyltndrlcal wlttr blunt end .r splnneret obvl.ous i three caudal glands.
Plf fe rentLal dlagrnosis
OlplopelfulA, D.6p. 2 ls characterLzed by ttre position of lts rcutlt opening
whLch ls myed h the dprgal slde of tbe body, lts elongated aqrhtdeal fovea'
its snall body slze and ttre shape of ttre spLcules.
FollowLng specles of the genus have an asynretrJ.cal buccal cav!.ty z O. inciUa
(southern, 1914) , O. owJAta (wleger, 1956) and 0. ostti-til' Boucher & 8e116-
on€t, 1977.
The new sgncles Ls differentLated from those spectes by tts short body, Lts
elongated aq>htdeal fonea wttlr ttre ponrs sltuated Ln ttre anterl.or part, b1t
the absence of an aqrht&al plate (whtch is also absent ln 0. oSfltitAr, and
a long qrltnclrtcal tatl (also present ln 0. osflti-td.
giplopoI,tu,b" n.sp. 3
Flgure 110 A-8.
MaterLal studted ! one oa1e.




? 160 252 M
22
913 1150 (sL1de no 10232)L7?252828
a= 41.1 b= 7.2 c- 4.9 c'= 10.8 spLc= 27 ym
DescrlBtLon







10. 0lplope)-fuIn' n.sp. 3.
d1 ; C. Pharyngea1 region
Head end dr ; B.
r D. Total view
Copulatory aPParatus





Cuticle obviously annulated (each annule about 1.5 Un), from the level of
t5e nouttr cavity till the tail end ; the swollen terninal part of the tail
is not annulated. A very falnt longitudinal striation is present in each
annule (cf. Fig.110A), nost obvious in the nld-body region.
The mouth opening is moved to the dorsal side ; the internal labial sensilla
were not for:nd t the external labial sensilla are 2 pm long and the subven-
tral sensilla are rcre anteriorly situated than the subdorsal sensilla. The
four cephalic setae are 13 pm long (the dorsal seta from the left side ls bro-
ken ; only a pore is visible).
Somatic setae absent ; only a few short setae are situated on the tail.
The a.urphideal fovea is ventrally wound, horseshoe-shaped with the porus si-
tuated at its posterior part. The fovea is situated on a very thin subcuti-
cular plate Q2 Vm long and 15 Um broad) with a caudal indentation ; the
plate is covered by the cuticular annulations.
The nouth cavity is snall, wittt a transversal lunen i no teeth.
Pharynx cytindrical and ver:f mustcular.
Cardia 5 pn long.
Nerve ring not found.
Ventral gland very short and coryletely situated in the intestinal region
(cf. Fig. 110C). Ttre ventral pore is situated aE 92 Um from the pharyngeal end.
Diorchic with opposed testes i anterior testis at the left of the lntestine,
posterior testis situated at the rtght of the intestine.
Spicules regularly curved with a weII developed capitulun and a distaL poin-
ted tip. Gubernaculun plate-shaped (14 Un long) wittr- a suall caudal apophy-
sis. Musculature not very obvious.
Tail crylindrical wittr swollen end. Three rcaudalr glands from whLch two of
them are situated in preanal positJ-on at the right of the intestine. The
gland cells are very much granulated. OnIy a small spinneret is present.
Dif ferential diagnosis
Oipbpelfuln n.sp. 3 is characterized bV its asynrnetrlcal anterior end, the
presence of a sr:baqrhideal pJ-ate, an elongated tail with swollen tip, an ob-
viously annulated cuticle, ttre preanal position of two of the three rcaudal'
glands and the posterior position of ttre ventral Pore.
T1,yo other species of the genus have an aslmmetrical anterlor head and an an-
phideal plate ; i.e. O, Lnci.ta (Southern, t914, and 0. onuAta (wieser, 1956).
The new specles is nainly differentiated from these two species by tts longer
tail (c= 4.5 tn OiplOpelfu,(g, n.sp. 3, c= 9-15 in O, Lne'i-ta and e= 14.2 Ln0.
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orurAtAl, by lts shorter body lengtlr (L= 550 pn ln oiplnpelfuIa n.Ep. 3, 1,=
9OO-1350 un ln g. inu'ta and r,e 990 un LnO' ollilAt4jl ' W lE @arser cutl-
cular annulatlonr bY lts Post€rLor posltlon of ttre ventral pore and by ltg
two preanal rcaudalr g}ands.
OipL,opeLttila n.sp. 4
Flgure 111 A-8.
MaterLal studled : {rro nales.
localltv : Southern Blght of
Measurements
HolotlPe dr ':
the Nortlr Sea ; tno localLtles (Ftg' 152;
t4 arc (etlde no 10233)(6)??9!ffi
a= 15.8 b= 4.3
26 t7
c= 4.g cr= 5.1 sPLc: 17 un
paratlpe dz , 
"#' 1 | t23 zE tlri otu (sllde no t"o234l
a= 19.g b- 4. 3 c= 4.2 c'= 7 '4 splc= 20 Um
Descrlptlon
BoSr short, attenuatlng gradually to bottr ends, rounded head end and crylln-
dro-conLcat tall wLth rounded tlp.
Cutl.clerreryfalntlyarrnulatedfront}relerrcIofttrecephallcgetaetothe
talI end.
Lablal sensllla not found. The four cephallc setae sltuated at 6-10 iln of
tt1g front end, 2 gm long. CervLcal seta€ present ln dr ' OtSer somatlc setae
scarce.
Etre aqrhtdeal fovea ls 19-20 gn long, 14 gm broad, ventrally rcr:nd and loop-
shaped wltlr an oval cantour ; the anterl'or border I's sltuated at 27 um of
the front end In dr and at 2t Um of tlte frcnt end ln du '










Fig. 111. OiplnPelfuln' n.sP.




A. Head end dz ; B. Ilead end dr ; C' Copu-




Cardia pronlnent, 10 Um long.
Nerve ring not found.
ventral gland not found.
Dlorchic wittr outstretched testes sltuated at ttre ventral slde of the intes-
tine. Large spetmatogonLa present'
Spicules regularly curved, broadened at thelr proxlmal Part but with no real
capitulrrm. Gubernaculum plate-shaped (8 pn long) '
TaiI qglindro-conical wlth sllghtly swollen terminaL part' llhree caudal
glands obvious.
Dif ferential- diagnosls
Oiplopetfu,La n.sp. 4 is characterized by the posterior pos1tlon of the ce-
phalic setae, the shape of the aqrhldeal fovea and a termlnat buccal cavity'
The posterlor posltion of the cephallc setae and of ttre aq>hideal fovea Ls
an r^mJ.qrre feature ln tlre genus Oi4lnpeltula'
General rcrrarks on tlrre genus OLpLopM
Eight specles of t6e genus gLplOpe)-ttill are found ln ttre Souttrern Blght of
the Norttr Sea (three otlrer specLes.are only found as JuvenLle specinens),
but at$rays tn very low nurnbets z O, botu.b (Wieser, tg1gl , O. cqftndhicauda
(allg€n, lg32) , O. LuCdnL@ Boucher & IlelL6ou6t, tg77 ' O' Ottni'ta Boucher &
Hel-16ou6t, tg77, and the four new species described in thls work'
only 0. oAt)LLtrr fuiplope!-ttil4 n.sp. 2 and oLpbpelnila, n.sP. 3 have an aslm-
metrlcal head region with the rcuth caviQr rcved to the dorsal slde'
Tlre genns OLpInpe,[-tUIA" consists of a very heterogeneous set of specles ; the
generic characters are the nlnute buccal cavity nLthout teeth, ttre papilli-
fom labial sensilla, ttre four long cephalic setae situated at the anterior
border of tbe horseshoe-shaped aqthtdeal fovea'
fuLplOpe),fu,b specles are found |n well-sorted redium to coarse sands t they
only occur ln the sandy off-shore reglon of tlre southern Blght of the North
sea (cf. Flg.152)
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Rhabdocona" onenLcona cobb, l92o
syn. Rhnbdoepma tvLemannL Jayasree &
Figure 112 A-G; plate XXIV(D-I).
Material studied : three males, three females.
Warwick, t977 syn.n.
28 locallties (rig. 224i TabLo\t
area (exception : three stationsLocalitlz : Southern Bight 
of the North Sea ;
2 ). OnIy found in the off-shore
along the Dutch coast).
Measurements
dr: - 97 t22 249 M T847 3100 (slide no 10235)13* 23 23 24 28 24
a= 110.7 b= t2.4 c= 2.5 c'= 52.2 spic= 33 Un
91 : - 122 140 302 870 2tO4 3530 (slide no t0236lLT, 28 30 35 37 24
95.4 b= 11.7 c= 2.5 cr= 59.4 Y= 24.6
: at the level of the external labtal setae).
Others :
The measurements of the other specimens are not presented here because
Ln all these cases, ttre tail was broken.
Descriptlon
Males. Body very slender wlth a very long filifom tait (c= 3-5 ; cr= 50-
60) .
Cuticle very faintly annulated ; each annule is about 0.5-1 pm broad.
Three lips are well delineated. trhe lnternal labiaL sensilla are t pn long
and very thin ; ttre six external labial sensilla are very thick, 12 pm long
and consist of three segrents each. Posteriorly from these setae the head
narrows a bit. lthe four cephalic setae are thinner' 8 pm long and situated
at 27 Um of the front end ; ttrey consists each of two segments. One lateral
cervlcal seta ls present between the aqlhideal fovea and the netnre ring.
The amphideal fovea is circular with a double contour t its diameter is 9 un
or 53t of the c.h.d. Its anterior border is situated at 31 Un fron the front
end ; the fovea is dorsallY wound.
llhe buccal cavity is very small and coryIetely surrounded by the pharyngeal







A,orE - I t00pml-t
c
Fig. Lt2. Rhabdoeons aneruLeilld cobb, t920. A. Head end dr
91 ; C. Total vlew dr ; D. Female genital system 9r i
apparatus dr ; F. Ventral vl-ew of vulva 9: ; G' Spem




of the dorsal sector of ttre pharynx Ls thLcker ln this regJ.on.
The pharynx Is q7llndrical.
Nerve rLng sltuated at 49t of the neck length.
Ventral gland not distinct ; ventral pore situated at 39t of tlre neck length.
Diorchic with outstretched testes r anterior testis at the left' posterior
testis at the rlght of the intestLne. Sper:ur cells 30-35 pm long and 2 pn
broad.
Spicules conslst of three lanellae (ln lateral view) wLth the proximal half
of these lanellae mre sclerotized than the dlstal part. Gubernaculum not
dlstlnct, and probably wtth a dorso-caudal apophysLs. Musculature not ob-
vious. Seven to eight ventral cervical and 10-12 preanal papillae are pre-
sent at t5-20 Um distance from each other and each connected wLth a snall
epidermal gland ceLl.
Tal! very long and fitiform wlth rounded end (often broken). Caudal glands
not dlstinct.
Females. Resenble males in rcst asPects.
Monodelphic with only the posterior tract coryletely developed. The poste-
rior ovary is antidnorcusly reflexed to the rtght. The uterus consists of
large wall cells and ls ftlled wlttr tlre slender sperm cells ( 9r '). A smaLl
prernrlvar sac ls present ; lt conslsts of several Larger cells (wtth a dls-
tinct nucleus) and is connected with thb. vaglna. !hl.s ls all what ls left
of the reduced anterLor tract. The vagina is very much sclerotized and
opens 1n a longitudlnal structure (in lateral view) whlch connects the post-
vaglnal uterus wit} the prernrlvar sac.
Discussion
Rhnbdoenrn anWLc.ota Cobb, 1920 is only known up to now from lts type loca-
11ty.
R:Lemann O966) described RlAbdOCOna sp. 1 and noted a strong relationship
between his specles and R. an*,tco$n, r the external labtal setae ot Rhabdp-
@n\fr. sp. 1 are longer than those of R. unwLenna and therefore both species
are not ldentical (1.e. 128t of the c.h.d. in RlwbdoUtto" sp. 1 and about 100t
in R. anuLLurq .
Rhnbdocoma sp. I has been descrtbed by ,Jayasree & warwlck (1977) as P'. ,LLe-
manyvL,
Ttre lengtlr of the external labial setae of the Rhabdocotna specles of the
Southern Bight varl-es between 90 and 110t of the c.h.d. Therefore I decide
that R. nlenwui Ls synonynous with R. ame}vteru&.
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Tne{ui-a n.sp. 1
Figure 113 A-F; plate XXrV(A-C).
Material studled : three males'
Locality : southern Blght of the North sea t three localltl-es (Fig' 246;
Tables ,' & 2) .
Measurements
Horotlpe ,, ', fir '\2 t?3 '?2 
=1, '13' "tu 
(sude n" to237\
a= 74.9 b= 9.3 c= 5.1 cr= 18'2 spic= 46 un
ParatYPes :
t'24 I47 341 M 2396a2 z 2820 (slide no 10238)
a= 91.0 b= g.3 c= 5'7 c'= 1?'0 spic= 45 utrt
? 191 328 M 26Os- 
"03 , Z19O (sllde no 10239)
a= 79.g b= 8.4 c= 5'5 ct= 26'4 splc= 46 urt
(* : bodV width at the level of the outer labiat sensllla).
Descrlption
Body very long and slender with a rounded head end and a filtform tail wlth
a rounded tiP.
cuticle very faintly annulated ; each annute about 0.5-1 um broad'
Three pronlnent llps are continuous wl'th the remainder of the cenrlcal re-
gion. The six lnternal l-abial sensilla are vel'}t thln and 2 un long ; the
sLx external- Iabl'al sensilla (17 Un long) are thick and consist of three
segirnents. The four cephalic setae (9 un Long) consist of two segnents each
and are situated posteriorLy fron the aryrhldeal foVea' Nurnerous cerrrical se-
tae (5-10 Um) are present and arranged lnto six longitudlnal rows
The aqrhtdeal fovea ls ventrally wound, unlspiral with an oval aperture t it
is 9-10 prn wldttr (or 4O-45C of c.h.d.) and sltuated at 20 un from the front
end.
The buccal cavity is snall, cryathlfotm wittrout teeth and surror:nded by the
pharyngeal tissue.








Fig. 113. Tne[ula n.sp. 1.





; B. Ilead end dz ; C. SPicuIe
62 ; F. Sperm cells dz.
A. Head end dr
E. Tail region
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Cardia small,, 4 Um long and surrounded bY the lntestlnal cells'
Nerve rlng sl-tuated at 42-5Ot of the neck length'
Ventral pore broad and obvJ-or:sly cutlcularlzed and situated anterlorly from
the nerve rlng. The rnntral gland ls very short and restrtcted to the pha-
ryngeal reglon.
DiorchLc, wlth oPPosLte outstretched testes ventrally from the lntestlne'
Both testes are situated at tlre rlght of the vas deferens'
Splcules wlttr a characterlstlc shape : ttre shaft ls curved anterlorly ln lts
distal part I the capltultrn ls weII developed and has a 10 Un long ventral
protrusion t ln som vLews ( dr , cf. Ftg.113C) , two such ventral protruslons
are present. cubernaculrrn 1s apparently lacking. In dz (cf ' Flg' 113f') ' the
spicules are oryletely at the posterlor slde of the cloaca' Thelr functlo-
nlng ls not well understood (several rEtractor nuscles are developed) '
Nine to trwelve cenrlcal papllltform nentral supplerentg are present ; the
first Ls sttuated at tlre level of the aryhtd and the last ls sLtuated at the
level of ttre Pha:r'lmgeal end'
Seven to ttrlrteen ventral preanal supplerents €rre preEent'
Both groq)s of sr4rplements have a snall paptlla sltuated on a small swelllng
of the body wall I they are sonnected wlth snall eptderrnal gland cells'
Di f ferenti al dl agnogls
Tte(Uli.ar.3p. 1 1g characterlzed by the posterlor poettlon of the cePhalic
setae, ttre shrye of ttre eplcules and ttre ftltfotm taLl'
The splcules of, the other TnedULa epecles lack the curyed dlstal part and
the ventral protrugton on the capltulun'
DISTRIBUTION OF
THE SOUTHERN
THE NEMATODE SPECIES IN
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Fig, 246 Eig. 247
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The nematode sommunltl.es fron to2 statlons ln the southern Btght of
the North sea, saqrled between 1972 and 1984, are exanlned' on the whole'
456 specles, belonglng to 159 genera and 37 fanllies were found' The study
includes an ecological and a systematlc part. The ftrst deals wl-th the des-
crlption of structural pararaeters of the nenatode cormtnttles and thelr use
in pollutLon monitoring studles. Etre seasonal fluctuatlons of a conmunity
in a hlghly polluted coastal statl.on are examined as well' In the second
part a systenatlc revLsLon of the Desrcdoridae l-s presented' In additlon'
new species of the other fanllies are described add the species of some
abrudant genera are examl'ned.
ECOLOGY
Mul.tlspecles patterns are analyzed by means of cluster analysls (Bray-
curtls disslnllarlty ooefftcient), Ttrlnspan classLfLcatLon and Dcla-ordina-
tLon.
Generally, the Sout}rern Bight can be dlvtded lnto gl.x maln areas on
the base of nematode specles coryosit'ton'
The coastal reglon ls dLvlded lnto two areas !
1)1l}reBelgiancoagt,excePta,fewstationsonthewestcoast.Thls
area is charactertzed bry fl,ne-rediun sand with a high aroount of sllt (45t)
and organic carbon (1.41) ; the depth Ls about 10 n' Inportant specles are
AtcolnLntU sp. t, Ooptonetn tenuiAplutl-wt ana Saba't'LU)a puc'tota'
2)TheDutchoastarrdt}rewegternpartoftheBelgtancoast.This
area ls characterlzed bry fLne-nediun sand, low anounts of "119 (< 5t) and
gravel (< 2t) ; ttre depth ls about 15 n'
tpLcuko hotro.ttt t, P atuula'tlu In hnu't pen'tn do n,
tenin LnopnuaUa ana SabaJl'udt' celt'Lca'
The southern off-shore regl.on conslsts of ttro areas show!-ng a patchy
dlstrlbutton ls correlated wtth the topography of the
regLon :
3)rnecrestsofthesandbarrksareaboutl0-t5ndeeprandarecha.
racterized by nedlum sand wlth alrcst no sllt and a htgh atrpunt of organic
carbon 1> 2t). Irq)ortant specles are z BathAI'ditwJA pa'!'6i['Lyaufutt1't' OeAno'
donn aclu,t'LzL, Lepttnene)Jt aphatntlvc4e and 0w4x put{ealuA'
rryortant specles are t EnoPLoLdU
Pta clvurs.dsrlQlta atlerus-ta, M&-
dlstrlbutlon. Tlre
sand banks Ln that
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4l The channels between the sand banks which have the coarsest sedi-
ment (> 25t gravel). Iq)ortant species are z HtlpOdOntOLa'LnU n.sp. l, )nqX
puLiectu, Rh,Lpa o,Lnttt., Rhqnelwnena" quenQJL ana SpluLlnphonella panodota.
Species of the Epsllonenatidae and DraconematLdae are characteristic
of the southern part too.
The northern off-shore regLon ls split into ttro areas.
5) Statlons characterized by clean nedtun sand wlth some gravel (< 3g).
rrryortanr spectes are : ChtwnaapLdna. putaponLLet, OichturndoW cucullafu.,
Kanhino chtune.do na. Lonenzzti and Xqalt' 6tlvLd't4.
6) Stations characterized by clean mediurn sand with a hlgher arcunt of
gravel (> 3r). rmportant species are z ChnomalpinLta patapontica, C. pell'L-
ta, Katth,Lnochnowdo,La" Iotenzen*, tloLgoLaLwa tutgo|tau ana Neoclutons"dotla
nuwi.ta.
Sediment structure (and chlorophyll a content?) was for:nd to be deter-
mining envlronmental factor in the specLes coryosition of nematode communl-
ties.
The dlstribution of the feeding types Is as follows :, selective depo-
sit-feeders (type 1A) pre&mlnate in the open sea area' but thelr relatlve
abundance is never hlgher than 2Ot ; the number of predators-omnlvores (t1pe
28) varLes around 20t over the whole area, except for the Belgl.an east coast
where a low number (< 2t) is noted. The relative abundance of epLgrowth-
feeders (type 2A) ls hlghest in the open sea area (between 30 and 52t\, while
non-selective deposlt-feeders (type 18) are rcre nunerous along the coast
(between 40-93t)
The distrlbutlon of the feeding t14pes (especially eplgrowth-feeders)
seems to be determined by the heterogeneity of the sediment and the abundance
of the deposlt-feedlng macrobenthos.
The dLstribution of the feedlng tlpes ls lnfluenced tryr sedLnent with the for-
lowing trends :
- 
proportion of 1A is larger ln well sorted, clean sand ;
- the proportlon of 18 decreases Ln coarser sedinent and is very high ln
silty bottons, much loaded with organic carbon ;
- 
the proportlon of 2A increases wlth ttre rnedl,an grain size of the sand
fraction and decreases wlth increasing sJ-lt content and orgarfi.c Earbon ;
- 
the proportlon of 28 lncreases in sandy, well sorted sedlments not much
loaded with organic carbon.
-587-
A tlpical feature of nematode conmtrnl.ties, perhaps the rcst lqrortant
is understanding their ecological success, is ttre large nr.rmber of species
present in anY one habitat.
Diversity is determined at dlfferent levels of the nematode coqmunity;
i.e. spec1es df,versier of the whole connr-urity, species diversity of eight
dominant f^milies (Chronadorldae, Comesomatidae, Cyatholatnldae, Desmodorl-
dae, Dlicrolainidae, OncholaLmldae, ThoracostorcpsLdae and Xyaltdae) r species
dlversity of t6e four feeding t1pes, family dlversity and trophic diversity
wittrin the whole connunlty.
The open sea stations are characterized by nematode conmunities which
are coryarable in terms of specles dLversity ; the number of species S is
about 30-35 per sa4>Ie with ltr between 4.00-4.50 bits/ind.. The connunities in
the coastal statlons are less diverse (S= 7-22 i Hr= 1.4-3.5 btts/ind') ' The
stations a1ong the Betglan east coast have comunitl.es wLth low diversity (S=
7 ; Hr= 1.41 btts/lnd.) and with a pronounced donLnance of a few specles
(Siryson index= 0.54); ttre diversity wLttrin the eJ-ght femll.lss ls also low.
The station groups of the soutlrern part of the area do not differ in
overall species diversier but they dlffer in species diversity within the
Chromadorldae, ClathoJ-atnidae, t'llcnolainldae and Xyalidae. For these fani-
liesr the dlversity is higher in the statlon group with ttre nost coarse se-
dlnent (1.e. in the channels between the sand banks) '
Differences between the two oPen sea are€rsi in the northern part are
reflected ln the diversity of the OncholaLnldae and the Xyalidae (both
highest in the statLon grolp with the finest sedinent) and the specles even-
ness of the total nematode comunity.
In the open sea area (south + north), the diversiQr in each feeding
tlpe increases with the total- diversl.ty. The non-selectlve deposit-feeders
are nost abundant ln the area off the Be)-glan east coast, their species di-
verslty being nevertheless significantJ-y lower than in the other areas'
The station group in the northern open sea region which Ls characte-
rlzed by clean mediun sand with sore gravel (< 3t), is localised Ln a dumping
area of TiO2-waste. llhe lower diversity ln trophic structure in thls area
(in corryarison wtth adJacent open sea areas) posstbly indLcates the effect
of lrregular envLronmental disturbance caused by pollution.
Specles diversity of the whole oomunl-ty increases as the sed:lment be-
cpmesttprecoarseithesamecorrelationisforrndbetweenthespeciesdiver.
stty within tlre Chromadorldae, Cyatholaimldae, Desrcdoridae, Microlaimidae
and Xyalldae. The fam{ly dlversity and trophic groups diversity is corre-
Iated in the same yray wittr the sedinent characterlstics. The Comesomatidae,
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Oncholaimidae and Thoracostonopsidae have low diversity values ln all types
of sedlments.
The relationship between environmental stabllity (or disturbance) and
stability and diversity of the nematode comunities can be e:qrlalned by the
following factors : habltat heterogenelty, food availabtlity, productiviQr,
densitlz and population growth rates. A rcre heterogeneous habitat, reduced
food avaitabiltty, low productivities, Iow densities and low populatlon growth
rates nay e:<plain ttre higher dl.versity of the open sea area i the reduced
species diversier ln the coastal region is probably caused by a conbl'nation
of factors opposite to those of the open sea region ; habttat heterogeneity
is very much reduced, which is reflected ln the higher sorting of the sand
fraction and the increased amount of fine particles (especLally along the
Belgian coast) ; food enrichnent (especially chtorophylt a and organlc car-
bon) is also nuch higher along the coast wittr extremely high values off the
Belgian east coast.
The seasonal fluctuations of the nematode cormunity of a heavlly pol-
luted silty sand statlon along the Belglan east coast was examlned based on
nonthly samples durlng 1983-1985. The mean density of ttre total conmunitY va-
ried between 55 ind./10 cn2 (rebruary 1983) and 5610 Lnd./10 cn2 (.lune 1985).
32 species tere found tn thls station ; only four species have a frequenry
higher than 50t : i.e. Saba-tLenb. punetutt" (f= 100t), AtcoLaLmA sp. l,
Daptnnun tenuLapiculun and MetalLnhonoea,A n.sp. 1. They are all non-se1ec-
tlve deposlt-feeders. No constant pattern in seasonal density hor ln diver-
sity of the cornmunity could be detected-
The seasonal fluctuations of densltyr €r9€ structure and the yearly PIB
were determined tor Sabo.LLWLa punetata, Doqtonerm. tenuLtpLctl.IJJttt, AleolaLnu
sp. 1 and for the whole comrunity. The yearly p/s for S, pune-tlta varies
between t4:12 (1985) and 16.92 (1983) ; for O. tenuitpicu,Lum between 28.5
(1985) and 31.9 (1983) ; for l"Seotl,inU sp. l between 11.5 (1985) and 14.8
(1983) and for ttre whole comnunlty between 15.15 (1985) and 18.11 (1983).
The use of nenatodes for pollution monitoring and the nrnerous diffi-
culties and controversies Ln the Lnterpretation of the obserrred changes are
briefLy discussed.
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SYS TE MATI CS
phylogenetic systematics (Hennig, 1966) have been adopted to (1) esta-
blish a sound pattern of relatlonships amng the Desrrcdoridae 6.2. and to
(2) produce a classification that reflects the genealogical relationships
within the DesmodorLdae 6.1.
The following qualltative methods for assessing the evolutionary pola-
rity of characters have been used : the ontogenetlc nethod, the ingrouP ana-
Iysis and the outgroup analysis. The Wagner algorithm (Kluge & Farris, 1969)
has been used for the reconstruction of a phylogenetic tree. The Wagner aI-
gorithm operates on the assurption that the best estimate of the phylogenetic
relationships arcng nembers of a monophyletic group is the estimate that re-
quires the snallest nurnbers of transformations ; i.e. it works by applying
the principle of stryItcty or parsinony.
Trventy three characters of the Desmodoridae 6.2. were analysed and
weighted.; these are : general body shape, tail shaper cuticular annula-
tion, cephalic capsule, longitudlnal cuticular ornanentatlon, lateral alae,
porids, lip region, cephalic getae, suhcephalic setae, iltpbldeal fqye4,
aryhideat p1ate, buccal cavJ.ty, pharlmgeal terninal bulb, muscular buccal
pharyngeal bulb, ventral gland, ntrmber of testes, number of ovaries, struc-
ture of the ovarlesr. presence of spicules, spJ.cular shape, reproduction and
environment.
The 32 genera of the Desmodoridae (the subgenera ot golnodor@' and Me.ta-
cltsutw.dotu are fi.rst reinstated as genera and PelupinLa (subgenus ot Spit'L-
ninl is also raised to the genus level) are analysed together with three fa-
nilies which are consldered as outgrot4rs for the Desrcdoridae. These three
fanil-ies are : Microlainidae, Aponchiidae and ltonopostttiidae.
The phylogenetlc scheme for the Desmodoridae is presented in ftg. 44
@.267). Most taxa of the Desnodoridae show parallel development for several
characters which causes problems in establishing ttre relationship between
some taxa.
The phylogenetlc schene fro the Desmodoridae, now considered as
the sister grol4) of the Chromadoroldea in the Chromadorina, is mainly based
on outgroup conparison (rig. 45). The following classification is proposed;
six fap{ lies are rec.ognized wittrin t}re Desrcdoroidea
l) Microlairnldae c.onsisting of four sr:bfamilies : ltlicrolaiminae, Molgolaimi*
nae, Aponchiinae and Prodesrcdorinae.
2) Stilbonenatidae n. rank ; nonophyLettc taxon with one subfami ly : the
Sti lbonematLnae.
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3) spiriniidae : consisting of two subfamilies : spiriniinae and Pseudon-
chinae.
4\ Desrpdoridae : consisting of three sr:bfarnilles : Desmodorinae' R:lchter-
silnae and MonoPosthiinae'
5) Epsilonematldae : rrrcnophyletic til.on consisting of three subfanilies :
Epsionematinae, Glochinematinae and Keratonematinae'
6) Draconematidae : ronophyletic taxon consisting of two sr:bfamilies : Dra-
conematinae and Prochaetosomatlnae'
Enended diagnoses are given for the stilbonematidae, Spiriniidae and
Desrrcdoridae and for their subfami lies and genera.
The systematic position of the different genera wittrin the newly esta-
blished classification of the Desmodorol-dea is as follows :
Supfam. DESMODOROIDEA Filipjev, t922
Fan. Microlainidae De coninck & schuurmans stekhoven, 1933





Cnoaaotg.LlllLili r'orenzen, 197 I
MLelalaLmutr de Man, 1880
Subfam. Molgotairrtnae Jensen, 1978
t'loLgolaLmu Dl-tlevsen, t921
Subfam. Aponchiinae Gerlach, 1963 n' rank
Apone-h,Lun cobb, r92o
Sqnonerm cobb, t92o
Subfan. Prodesmodorl-nae Lorenzen' 198 1
Pno dztnedola Micole tzkY, t923
Fam. Stilbonenatidae Chitwood, 1935 n' rank
Sr:bfam. Stilbonenatlnae Chitwood' 1936
Ca-tgnenn' cobb, t92o




Fam. SPirinildae Chitwood, t936
Subfam. Spirinitnae Chitwood, 1936
A.Inhnanem4 cobb, t92o
BtadutnLmuA schuurmans stekhoven' 1931
Chto-madonnp6i6 FiliP1ev, 1918
Chrcna^tPitilt4 FiliPjev, 19 18
591-
}nqx coaa, 1891
PoludUttpdoaa scnuurmans stekhoven, 1950
Polu.U,elocoilla Boucher, 1975
PelupLftea wieser & HoPPer, 1967
Polgtigna cobb, t92o
Pt eudoneJuchtansdPrc Tlnm, 1952
SignoplwnaneJw Eopte a Muryhy, 1972
Spisriwh Gerlach, 1963
Subfan. Pseudonchinae Gerlach & Rlenann, t973
Pteudonehtu cobb, L92o
Fan. Desrcdoridae FlliPjev, t922





ounPdonn' de Man, 1889
Ounodotella cobb, 1933
Eehinods;modond. Blone , t982
Metaclttsnsdon4 Flrlp1ev, 1918
Me,tae-htunadotuides rlm, t96t
tle.ta.dene dona stsYhoven, t942
tle-tonqx chl.twood, 1936
Neonqx @bb, 1933
?teu.do dumodonn Daday, 1889
St4go desw dottn Bouctrer, 1975
Xenodelng dota wreser, 195 1
Zobnum @bb, t92o
Sr:bfam. ltLchtersl.lnae Krels, 1929
UchtuLyi-a stelner, 19 15
Subfan. MonopostttLl.nae Ft1tpJev, 1934




Fan. EpsLlonenatl,dae Stelner, 1927
Srrbfam. Epsilonematinae Stelner' t927
Ntchepti'Lonena' steiner, 193 1






Sr:bfam. Glochlnematlnae Iprenzenr L974
GIn ehinarg rorenzen, lg7 4
Mefqglteliiluna C'curbault & Decraerer 
' 
L986
Subfan. Keratonenatl.nae Gourbault & Decraemer, 1986
Kelfinnestg. @urbault & Decraerer, 1985
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Fam. Dracematidae FilipJev, 1918
Subfam. Draconematinae FilipJev, 1918
Dnacognalh,rtr Allen & Noffsinger, 1978
Dnaconena cobb, 1913
Dna"entotunuta ALlen & Noffsinger, 1,978
Po,nadnnconUta ALLen & Noffsinger, t978
Subfam. Prochaetosomatinae Allen & Noffsinger, 1978
ApenodttacorrQltd ALLen & Noffsinger, 1978
Cqgnonena Allen & Noffsinger, L978
Dnaeogaleruu Allen & Noffsinger, 1978
Dna.eognomu Allen & Noffsinger, 1978
0naelvadu,6 Allen & Noffsinger, 1978
No to etqaoloaong. tnrln-snlth, 19 18
Pnnehneto6on4 Micoletzky, t922
Because of ttre errended diagnosis of some genera, the following taxono-
nic changes are proposed :
Stilbonematidae
EubortnLcluu cotttotthta (cobb, 1894) conb.n.
syn. Lauu col,futtttta cobb, t894
Euboa tnLchut I'wppenL n. nov.
syn. E. pilttAi-ti62,til16 sensu Hopper & cefalu, 1973
EubottnLcluu langul (cobb, 1894) conb.n.
syn. Laua Longu,t cobb, 1894
Euboatntchtu wiun (cobb, t9201 conb.n.
syn. Laanena ma,jun cobb, t920
EuboatnLchu aeptettnLona,(i,a (cobb, r9L4) comb.n.
syn. Latuu teptentnLonal)t-a cobb, t9t4
Leptonena%a aplwnothzc!"e GerLach, 1950
syn. L, e'Lneta Cobb, 1920 sensu Gerlach, t964 syn.n.
L. gtuttu,Lo64 Boucher, 1975 syn.n.
Spiriniidae
Chtunadotaplil elnva'ta (cer].act., 1957) comb.n.
syn. t'le"tae.lttunodonn lMetachtano.donal elnvata Gerrach, 7957
Clvonnaplnina po2-L,Lf,4 cerrach, t954
syn. C. ,Lenard.ae Boucher, 1975 syn.n.
)nqx rrorutlwaun (cerlach, 1956) comb.n.
syn. Segrnophonanena non/SttlAwt (Gerlactr, 1956) HoPe & Murphy,1972
Slgwpho nn npnAtlr.otun Gerlach, 1955
Pelupildn. ailtiatLcaufu,ta. (rim, t9621 conb.n.
syn. Spi"nLwLa $ld-a-tLutdafa rinm, t962
Desrcdoridae
Bolbonewa Longile.to64 (ilensenr 1985) conb.n.
syn. Clvwm^opinLna Longi-aeJpaa Jensen, 1985
Dunadonn!.k. cuddlaAaQ. (rnglis, 1963) conb.n.
syn. 0eArodonn cuddlzAlz rnglLs, 1963
Duvodonel,La ulLviaplculun (Jensen, 1985) cornb.n.
syn. 0eAmodona. (Dumodpnsl unvilpLctt'Lun Jensen' 1985
Ounadone,Ll.a. dil'Ltpictt'Luttt (rcrenzen, t976) conb.n.
syn. 0eAnodona (ilLtpiuLwn Lorenzen, t976
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Durc donplla hiltttts. (chitwood, 1936) comb.n.
syn. OeAnodora (Ounodotsl hbutrta chltwood, 1936
Ouwadane]la pop'illoatnna (Murphy, t962l conb.n.
syn. DeAnodotra (Oumodotal papiJ'Lodtottl4 MurPhv, t962
0unedoneill tangwLnza (souttrern, 1914) comb'n'
syn. DeArodotrn lfl.umodonnl mngwLnea sout'hern, t9l4
Dunodonel'La tcfui'Lzi (cerlach, 1950) conb.n.
syn. DeAnodon'a lDunwdonnl dclulzi Gerrach, 1950
0unedotulll" 6in)tta (r,orenzen, L976) conb.n.
syn. 0eAmodonn lDumodoul dinuols' r'orenzen, 1976
Ounodotte.tb' wLuenL (Gerlach, 1963) comh.n-
syn. OeAnodona l0Urredortal wLUent Gerrach, 1953
?aeudodumodona bulboaa (,Jensen, 1985) comb'n'
syn. 0elrwdom bulbo64 Jensen, 1985
Pnudadunodonn gotlbunovi (FrripJev, !9461 comb.n-
syn. DoAnodona gonbunovL FilipJev, t946
Pteu.do dptsnpdong. pueta.ta (.rensen, 1985) comb.n.
syn. Ootltodotw pue.tlta Jensen, 1985
Ta,Lonerna na,Ld.tvensi-d (cerrach, 1963) conb.n.
syn. Oornodonn lDunodonnl npLdivetuii cerrach, 1963
Zalonena tutco|kensi-t (Luc a De coninck, 1959) comb.n.
syn. Ourroditw lDurodottal rutco||LenaiA Luc & De conl.nck, 1959
Sixteen known specles of the Desnodoroidea are redescribed and four-
teen ne$r specles are describeil ; they origlnate from ttre Southern Blght of
the North Sea, fnom Roscoff, the Medlterranean and the Solonon Islands i
these specles are :
Mlcrolainidae
Microlaimlnae
fuLboLaitnU dentnfln, Bolbol*firut tegttwlcrU, g,a[onLetglnLmu
n. sP. 1.
Molgolaiminae
tlolgolailwu tutt4o[rcm, l,bl4olaLrutr n.sp. 1.
StLlbonenatidae
EuhoftnLchul n.sp. L, Leptonuollt ophanotheote.
Spiriniidae
Spiriniinae
Chtu rmdo tapdi-d anilvLbulba, Chtuna4inLna pallaponLLea, Ctutwnp"
tpinLna pelulal Chnoma'tphLna n.sp: I , C.6t'nn'tptnlna l:sp' 2,






Aea,ntlwpltilqnx n:sp. t', BoLbonarc-l.sp . L, 
.DeAnodo'& n-'sP: ^1,
O U rrc do' rw-I-li ce4 hatata,, D U np do rLQIh. 8 o{Lg uinea, O elmo do rcella
6chu,tzi, 0urpdonef,la




Species of sone dominant'genera (not belonging to the Desrpdoroidea)
from the Southern Bight of the North Sea afe also redescribed. Fourteen
new species, from which five be|!n9 to the Chromadorida, eight to the Mon-
hysterida and one to the Trefusiida +re described. The species of the genera
Neochnovwdo,La (4 species), Dayttonemil (13 species), GOwLoncl'uA (3 species),
Rhqnchonena (9 species) , Xqa.La (2 speciee),and SAbat'k|i4 (5 species) are
dlscussed l
The followirng taxonomic changes and new specl-es are proposed :
Chrornadorlda :
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n. sp. !, Pteudoclnomodohs. qundtuLpapilta.tn,
t, Stqgo delmo dona. epir,nntha, Xenodotmo dP fia
Clnttonadoni"tn. n.sp. ! '
Chtonwdoni-ta n.sp. 2
HunodnntolaLmu tnLehoplpta (steinei; I92Ii comb.n.
-' 
*r, . Neoe-htona"dpno.'tnlehiplwta (stelner, tgzl') Gerlach, 1951' SytLt Lphettn" tnLchophot4.'steiner, tgzr
t972
19?5 syn.n.
'1, I | |
HqpodontntaLmu,n.sp. 7'
Neo chn o mado nn nun'U& T-arenhen,
syn. N. pdJlalnutl,Lta Bbticher,
Neo chtuna.do na. n.sp. 1
SqnoncbLel)t. n.sp. 1
Monhysterida
GowLonchu cunbhnen,i,S Benwell, 19Bt






Sabot Lenig. cQLt'Lca southern, t9t4
syn. S. ,stnLgoaa Lorenzen, 1972 syn.n.
SabotLen'La pmctl-tl' (Krels, 1924)
syn. S. non-terueruL (Ditlevsen, 1'92t) syn.n.S. bttev't;e.ta (s. stekhoven, 1935) syn.n.
S. vtilganU sensu Gerlach (1955) and sensu Rlenann (1966)






Rhnbdoogn onen'Lcana cobb, t92o
syn. R. nLengnvi.Tayasree & Wamick , 1977 syn.n.
Tne(uia. n.sp. I
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The intraspcclf,lc varlabtllty of Nepeilwta.dotn fiani.t3 Lorenzen, I9?2,
Saha.eLQJLLa puetfia (Krele, t9241 and Sabcti,uda celt'L@ souttrernr 1914 le
analysed ln rcre d€taLl.
The dlstrlbgtfol of all tlre ncnatode spectes found ln the Southern
Btght of the Ng.rttt Sea Ls Pl€s€nt€d too.
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